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By RuviJs MsgBttL, in the Clerk's Office of the District 
Court of the District of MtfM^osd^ts. 

UNlVERt 
I LlBRAl^i ^ ^^ 

ADVERTISEMENT. 

To meet the wishes of many instructers, a short COMPEND 
OF MENTAL ARITHMETIC has I een prefixed to the book, in 
the hope that it will now be found to contain all that is necessary. 
The compend is confined to simple elementary rules, in order to 
fionish an introduction to the fttudy. 
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P^lFl E F A C e' 

J TO T^E FIRST EDITION OP 

WISlCH'S AMfeftlCAN ABrt^rHMElIc REVISED. 



Considering the encouragement with which the original work has mef, 
since its first appearance to the public, the author feels assured that a like 
systeqn was wanted, and will slill receive the entire approbation of a gener- 
ous public. 

" If a quick sale and continued demand of % book are recommendatirrfis, 
this system of Arithmetic may claim a competent share of them ; for 
since the first publication of the original, not less than 26000 copies havf 
bem published and sold, and yet an increasing demand." No other recom^^ 
mendations tlian these and its own merits will be offered in this edition v * 
desirous to increase the benefit of tii^ work, the author has madeniaL>y 
•n)iportant 'additions and corrections and omitted all matter which wat; 
deemed superfluous in the original. In revising the work, it was thought 
proper and beneficial that arlditions to the rules of Interest and to the 
roediod of casting interest on Notes, Bonds, &c. should be made, and %lso 
tlvAt it should comprise a few valuable rules which have never appented 
in the original, viz. — Compound Average Judgment, Commission, B\q- 
kerage. Insurance, Barter, Loss and Gain, Single and J)oua^ 
Position, Arithmetical and Oeometrical Progression; and a series Jf 
uHcfuI Miscellaneous Questions; all arranged and well calculated t4 
promote instruction in this branch of science. . \ . 

The Revisor h.iving been for many years engaged in instructing, found tha'\ ^ 
H thorough knowledge of the Rule previous to the operation of the Example, \ 
was highly requisite before any progress could be made; and that the easiest ^ 
method to simplify nnd make it fantiJiar was far (he best. This ispresumtd 
to he accomplished. 

Annexed to each Rule are intei^ogatortes numbered by figures m their 
order, and these figures referring io a like, in the Rule, Where the answer to 
the f rt/tfrrog-flr/icc should commence ; and when tliesfe are once*|)ei'ffectly 
committed to memory, all obscurity is reinoved and the Rule then becomes 
easy and plain and nrseds but little or no further explanation. 

As this work is now presented to the public, the author has full confidence 
in commending it to instructors, well assured it will lessen their own labor 
and facilitate the improvement of their pupils. It is perfectly obvious, that 
great convenience will be found both by instructors and scholars in having 
the interrogatives printed on the same page with the rule from which they 
are to be answered, as no labor is required in selecting appropriate answera 
by reading and studying the whole nile. This system, it is hoped, will sup- 
ply the long sought for Classical Arithmetic, whereby whole schools can 
be examined, collectively or separately ; and while the author exjjresses his 
confidence of the merits of such a work, he tiusts tlmt the folio witUj^ P^ei 
wUl sufficiently recommend themselves. 



J 



ib^ooale 



• • 



L 



TABLE OF CONTENTS. 



Addition Table* 


8 


Multiplication Table, 


u 


" Decimal Fractions, 


41 


" of Decimals, 


42 


" Vulgar Fractions, 


86 


Method of making Taxes, 


69 


Average Judgment, 
Alligation, 


. 62 
121 


Multiplication of vulgar firactions, 92 
Middle Zone of a Sj^re, 177 


Medial, 


121 


Middle Frustum of an Eliptic 




»» Alternate, 


122 


Spindle, 


18t) 


Arithmetical FrogresBion, 


148 


Numeration Table, 


6 


Brokerage, 


106 


Practice, 


115 


Barter, 


110 


Position, 


125 


Book-IfoBping, 


217 


Prism, 


169 


219 


Pyramid, 


171 


V"^ ^id Addition, 


19 


Parallelopipedon, 


190 


• • hbtraction, 


32 


Reduction of Decimal Fractions, 


45 


- Juitiplication, 


61 


Reduction, 


49 


^Average Judgment, 


63 


" Descending, 


49 


|>i¥ision. 


57 


" Ascending, 


60 


; /Interefit, 


104 


Rule of Three in vulgar fractions 


, 93 


•' inission, *> 


106 


Round timber, 


184 


teRoot, . 


135 


" of a true taper. 
Reduction of Coins, 


186 


inder, and Cone, 


171 


140 


iiical Figures, 


190 


Simple Addition, 


9 


- ' irrency, 


209 


" Subtraction, 


10 


Jbcimal Fractions, 


39 


" Multiplication, 
" Division, 


11 


/yivision of Decimals, 


43 


16 


Double Rule of Three, 


78 


Short Division, 


18 


^ Division of Vulgar Fractions, 


92 


Subtraction of decimal fractions, 


42 


, Discount, 


108 


.Single Rule of Three Direct, 


68 


; Double Fellowship, 


114 


Subtraction of Vul^ Fractions, 


89 


/ Double Position, 


126 


Sitnpie Interest, 


94 


,' Duodecimals^ 


153 


Single Fellowship, 


112 


Equation of Payments, 


109 


Single Position, 


125 


Eliptic Spindle, 


179 


Square Root, 


128 


Elipsoid, 


178 


Superficial Measure, 


155 


Figures of equal sides, 
" unequal sides. 


170 


Solid Measure, 


169 


170 


Segment of a Cone, 


174 


Frustum of a Cone, 


178 


" Gk)be, 


176 


Forms of Writings, 


214 


Splieroid, 


178 


Georoetricnl Progression, 


160 


Square Timber in round, 


181 


Globular Sphere, 
GuDter's Sliding Rule, 


176 


Standard of Foreign GoW, 


224 


188 


lai-e and Tret, 


118 


Guaging, 

Hewn Lumber in round, 


191 


1 apermg hewn timber on equal 




184 


' sides, 


187 


" Sides equal. 


186 


Vulgar Fractions, 


80 


Insurance, 


106 


weage. 


174 


Inverse Proportion, 


76 


Wood Meainre. * 


188 


Long Division, 


16 


Water LeveDini, 


199 


"Lorn and Gain, 


111 






t f 


1 


^ Digitized by GoOQIc 



^i-T/- 



F I R 5§ 1? LESSONS 



ARITHMETIC. 



LESSON FIRST * 

A thing standing alone, as a ball, counts 
If another thing Be put with it, they both count • 
If two things be put with it, they ail count • • 
If three things be put with it, they count • • • 

• ••• 
• ••€^« 

• • • • • ^ ^ 



If four things, they then count 
If fuMgiiings, they then count 
If sBHnings, they then count 
If seven things, tiiey count 
If eight, they then count 
If nine, they count 



One, 

Two. 

Three. 

Four. 

Five. 

Six, 

Sevew. 

EieHT. 

Nine.. 

Ten.' 



Tbe pupils must be tiiught to count the * v 
to count up tlie total of Uie four upper lines oi 
being to learn them to count as far as ten. 



s in difffjrent directions, and 
&il9, tlie otir}ect of the lesson 



LESSON SECOND.* 

^ TlSK, 

O^ • and •#•••••««# count Elbtew. 

T^o ••'••• and •••^•••#9# count OVslti. 

Thm» ••• and ••••••••## count Thirthsk. 

^^^^ •••• and •••••••««« count PoraxuBK 

8" •••••• and ••••••••## count Sixtbbn.* 

SsvsK.... •••#### and ••••••••## count Sbybntbbh 

Eight.. ######## and •••••••### count Biohtbbw. 

NlIV£..######990 ^d •••••••••• count NlWETBBW. 

Tbw •#9####### and ••••••#### count . Twemtt. 

* The lessons thm marked* should be taught to classes, by ocular demon- 
stration, by moans of a larse slate, or black board, placed jii some conspicuous 
part or the school-room. When an individual is to be instructed, thl book itself 
can be ^ed. while the pupil is leaminff and reciting. Pupib must undentand 
thoroughjr before passing forward. The lessons can AfterwftidS be recited 
tvithont the book or slate. 
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FIRST LESSONS 



LESSON THIRD .• 



Tew' 



Ten •••••••• 



• •and I m^„,^^ Si^ both lines be 

• •make$ ^^^^^^t ^counted. 

If there be counted, with the twenty above, 

One • thev all make Twenty-One. 

Two •• they all make Twenty-Two. 

Three ••• they all make Twenty-Three. 

Four • • • • they all make Twenty-Four. 

Five ••••• they all make Twenty-Five. 

Six •••••• they all make Twentt-Six. 

Seven ••••••• they all make Twenty-Seven. 

Eight •••••••• they all make .... Twenty-Eight. 

Nine ••••••••• they all make . Twenty-Nine. 

Ten •••••••••• they all make Thirty.! 



Thirty-One. 

Thirty-Two. 

Thirty-Three. 

Thirty-Four. 

Thirty-Five. 

Thirty-Six. 

Thirty-Seven. 

Thirty-Eight. 

Thirty-Nine. 

Forty. 

Forty-One. 

Forty-Two. 

Forty-Three. 

Forty-Four. 

Forty-Five. 

Forty-Six. 

Forty-Seven. 

Forty-Eight. 

Forty-Nine. 

Fifty. 

Fifty-One. 

Fifty-Two. 

Fifty-Three. 

Fifty-Four. 



Fifty-Five. 

Fifty-Six. 

Fifty-Seven. 

Fifty-Eight. 

Fifty-Nine. 

Sixty. 

Sixty-One. 

Sixty-Two. 

Sixty-Three. 

Sixty-Four. 

Sixty-Five. 

Sixty-Six. 

Sixty-Seven. 

Sixty-Eight. 

Sixty-Nine. 

Seventy. 

Seventy-One. 

Seventy-Two. 

Seventy-Three. 

Seventy-Four. 

Seventy-Five. 

Seventy-Six. 

Seventy-Seven. 



Seventy-: 

Seventy-Nine. 

Eighty. 

Eighty-One. 

Eighty-Two. 

Eighty-Three. 

Eighty-Four. 

Eighty-Five. 

Eighty-Six. 

Eighty-Seven. 

Eighty-Eight. 

Eighty-Nine. 

Ninety. 

Ninety-One. 

Ninety-Two. 

Ninety-Three. 

Ninety-Four. 

Ninety-Five. 

Ninety-Six. 

Ninety-Seven. 

Ninety-Eight. 

Ninety-Nine. 

One Hundred. 



t The instnicter sbould follow up this plan of illustration, (from twenty, 
one to thirty,) as far as one hundred, or farther, if he thinks proper. 
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IN ARITHMETIC. il\ 

ADDITION. 



LESSON FOURTH.* 

How many balls are two balls and three balls ?\ 
How many balls are three balls and two balls ^.^ 
Two balls and three balls axe how many balls ?;' 
i hree balls and two balls arc how many balls ?, 
i i'iw many balls are two balls and four balls ?^^ 
' b our balls and two balls are how many balls ?/;. 
Three balls and three balls are how many balls ^ 
How many balls are two balls and five balls ? x^ 
How many balls are five balls and three balls ? ^ 
How many balls are four balls and three balls ? 
How many balls are six balls and two balls ? 
Seven balls and three balls are how many balls ? 
Eight balls and two balls are how many balls ? 
If ow many balls are six balls and four balls ? 
How many balls are five baHs and five balls ? 
Henry has three balls, and George has five balls; hoW' 

many balls have both? 
James lost four balls, and John lost five balls ; how muxf 

balls did both lose ? 



LESSON FIFTH. 

To be recited without the book or slate* 

One and two are how many ? 
Two and one are how many ? 
Two and three are how many ? 
Three and two are how many ? . 
Two and four are how many? 
Three and three are how many ? 
Two and five are how many ? 
Five and three are how many ? 
Four and three are how many ? 
Three and five are how many ? 
Four and five are how many ? 
Six and two are how many ? 
Seven and three are how many ' 
Eight and three are how many ? 

After a fiiW explanation, the scholars should be made to redte tnm tllO 
lessons of this nature, without the illustrations upon the black board. 
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FIRST LESSONS 



LESSON SIXTH.* 



A shoemaker manufactured 
two boots and four shoes in 
a week^and his apprentice 
made two boots during the 
same week ; how many boots 
and shoes did both 'of them 
finish m all that week ? ^ 

A farmer's son drove three 
iheep and one cow to pasture ; 
how many animals did he 
drive in all ? ^ 

Suppose he had oriven 
three cows and one sheep, 
how many would there then 
have been? X' 




Lucy had in her garden 
four rose-bushes, two gera- 
niums, and three tulips ; how 
many flower-plants had she 
in all? /^ 

George recited on Monday 
three lessons in Arithmetic; 
on Tuesday, two lessons in 
Grammar; on Wednesday, 
one lesson in Spelling; on 
Thursday, four lessons m Ge- 
ography; and on Friday there 
was no school : how many les- 
sons did he recite that week? 

If there be on one table two^ 
plates ; on another table, three 
cups ; on another table, five 
saucers ; and on another ta- 
ble, four tumblers, how many 
dishes are there in all? ^ if 

LU 



you add to the number of 
dishes the number of the .ta- 
bles, how many will it make? / 

In James's clothes' trunk 
theA are two jackets, three 
hanakerchiefs, four waist- 
coats, one coat, and six col- 
Wk.; how many articles of 
el^Hiing are there in all ? / (^ 
■ A woodman cut down five 
oak trees, three maple trees, 
six birch trees, eight pine 
trees, and nine spruce trees ; 
* LOW many did he cut in all ? 
'' Jacob, on a shooting excur- 
sion, killed five squirrels, three 
' pigeons, two quails, three par- 
tridges, two robins, and eiffht 
woodpeckers; how many did 
he shoot in all ? 



/ 



i^' 



i 



* Addition of diSereat thinga together. Tbi« leMon will reqnire an explana- 
tion from tliQ instructer before it will be saffieiently tinderstboa. The explaiub- 
tion had better be made before giving out the lesson to be learat. 
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IN ARITHMETia 



LESSON SEVENTH. 



Levi used seven pens in 
one week, and nine in another 
week ; how many did he ttie 
in both weeks ? 

Seven and eight are how 
many? /, 

Add seven and nine to- 
gether, and what will the 
amount be ? ) C 

A boy skated tw^ miles in 
one day, three miles on an* 
other day, and four miles on 
the third day ; how many miles 
did he skate in all ? 

Two, three and four aie 
how many ? ; 

Three boys, five girls and 
two men were in a sleigh to- 
gether ; how many persons 
were there in all ? 

Three, five and two are 
how many ? ^ 

Isaac weni out to fish, and 
caught four fishes ; Jacob went 
into the woods, and shot six 
rabbits ; and their father went 
to the poultry yar^ and killed 
three chickens : all these were 
Six and five are how many ^ put on the tablj^ for dinner: 
If the schoolmaster pun- how many weris[>l9fere in all? 



Charles has three cents, 
and George has five cents; 
how many have both ? t/ 

Three and five are how 
many? 

John gave three cents for 
an orange, and seven cents 
for a top ; how many cents did 
he give for both ? 

Three and seven are how 
many? '' 

Charles's father gave him 
three cents at one time, and 
nine at another; how many did 
he have ? 

How many are three and 
nine ? - . 

If there ere four scholars in 
the first class, and seven in 
the second, how many are in 
both classes ? 

How many are four and 
seven ? / / 

John found, while walking 
to school, six walnuts, and 
while coming home he found 
five more ; how many did- he 
find in all ? 



pun 

ished four scholars in one 
week, and six in another, how 
many did he puijish in both 
weeks ? 



George's father owned four 
horses, and Charles's father 
owned eight ; they put them 
aU into one stable ; how many 
were there in the stable ? 

Add four to eight, and how 
many will it make ? 



many i 

Three, six an4&ur are how 
many ? 

If there be in a bam six 
horses, five cows, and seven 



Four and six are how many ?^^ ^fheep, how many animals are 

. Six, five and seveu are how 
many? 

A stage drawn by six^orses^ . 
a coach by two. azxd a chaise 
by one, passed oy ; how many 
horses were there in an? .^ 

7 
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FIRST LESSONS 
SUBTRACTION. 



LESSON EIGHTH. 





The fingers and thumb on one hand count how many? 

If you take away three fingers and the thumb by shutting 
them up, how many remain open ? 

Now, if you shut up that one also, how many will remain 
open? 

Take one from one, and how many remain ? 

Take four fi*om five, and how many remain ? 

Take two balls from three balls, and how many remain ? 

From three balls take two balls, and how man/ remain ? 

From five balls take two balls, and how many remain ? 

Take three balls fi-om five balls, and how many remain ? 

Take three balls from seven balls, and how many reui:::n ? 

Prom eight balls take three balls, and how many remain? 

Take four balls from seven balls, and how many rcmam ? 

Take five balls from ten balls, and how many remain ? 

From ten balls take four balls, and how many remain? 

From nine balls take six balls, and how many remain ? 

Take from ten balls, three balls, and how many remain ? 

Take seven balls from nine balls, and how many remain ? 

Charles had in his pocket ten marbles ; he took out six and 
gave them to his brother ; how many had he left? 

The following may be recited without the black board. 

Two from three leave how many ? 
Two from four leave how many? 
Two from five leave how many ? 
Three from five leave how many ? 
Three fh)m four leave how many ? 
Four from five leave how many? 
Two from six leave how many ? 
Five from eight leave how many? 
Six from nine leave how many ? 
Seven fi^)m ten leave how manv ? 
Five firom ten leave how many f 
Six ftoa Ua imive bow nuuij ? 
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IN ARITHME'nC. li 

LESSON NINTH. 

If you buy a primer for four cents, and give the bookseller 
ten cents, how many cents should he give you in change ? 

If Charles buy an orange for five cents, and sell it for six 
cents, how many cents does he gain ? 

George had ten walnuts, and gave three of them to Caleb ; 
how mauy walnuts had he left ? 

If you have twelve cents, and pay seven of them for candy, 
how many cents will you have left ? 

A man shot at fifteen birds, and lulled all but six ; how 
many birds did he kill ? 

Fourteen boys were pla3rinff at football ; six of them went 
home, tired ; how many were left at play ? 

Seven from twelve leave how many ? 

At the end of a quarter, eleven boys left school ; and at 
the beginningof the next quarter, seventeen new pupils joined 
the school : how many scholars ^id the master gain ? 

Jacob has twenty buttons on his coat, and seven on his 
vest ; how many more had ho on his coat than he had on his 
vest? 

A farmer gathered from his orchard last year twenty-one 
aarrels of apples ; the present year he had but fifteen; what 
was the amount of difference ? 

If you should buy twenty-five pounds of raisins, and the 
grocer should send them home in two bundles, one of wliich 
should weigh thirteen pounds, how many pounds ought the 
otiier parcel to weigh? 

If nineteen persons be in a room, and only four of tliem 
be sitting, how many of them are standing ? 

Seventeen men, sailing in a boat, were overset, and five 
of them were drowned ; how many were saved ? 

Eighteen crows were caught in a net, and four of them 
escaped while the farmer was trying to take them from it ; 
how many did the farmer get ? 

A man owed twenty-six dollars, and paid seven ; how 
many dollars did he then owe ? 

Sarah made sixteen handkercliiefs, and gave four of them 
to her friends ; how many had she left ? 

Caroline carried a bunch of twenty-five quills to learn to 
niake pens, and she cut up nine in learning j how many had 
she left? 

Charles learned ten chapters in the Bible, and Lydia learned 
eighteen ; how many more did Lydia learn than Charles ? 
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m FIRST LESSONS 

LESSON TENTH. 

Ib Addition and Subtraction eombined. 




A canal boat took from a pile of twelve bales of cotton 
four bales into the fore part and three bales in the aft part ; 
how many bales were left in the pile ? 

One man owed another twenty-three dollars ; he paid him 
at one tune seven dollars, and at another time six dollars ; 
how much remained due after both payments ? 

A stage went twenty-one miles in three hours ; the second 
hour it went seven miles, and the third hour it went six 
miles ; how many miles did it go tlie first hour ? 

Take eight and nine from twenty-five, and what remains ? 

Susan had made nineteen pincushions for sale at fairs ; 
she gave five to a fair for the Sabbath School, and nine to 
the fair for the benefit of the poor ; how many had she left 
to give away? 

A boy had seventeen cents to spend on his birthday, and 
bought six cents' worth of gingerbread and three cents' worth 
of apples ; the rest of the money he spent for candy ; how 
many cents' worth of candy did he buy ? 

A pupil agreed with his master to learn fifteen lessons in 
Geography in three weeks : the first week he learned seven, 
and the second week six; how many had he to learn the 
third week ? 

A girl had a week given her to learn six lessons in Arith- 
metic and four lessons in Astronomy; she recited well in 
five of the leserns in Arithmetic and two of the wessons in 
Astronomy ; ho# mkny lessons was she deficient in ? 

Charles had five marbles, and James had eight ; but in going 
home from school, one lost three, and the other lost four: 
how many did they both have left ? 

Nine and four from ten and five leave how many ? 

Ten and five from eleven and seven leave how many? 

To seven add two and four, tlien subtract five, and how 
many remain ? 
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IN ARITHMETia 
MULTIPLICATION. 



LESSON ELEVENTH/^ 

Joseph's master told him he would give him a top every 
week that he would recite his lessous correctly durmg the 
month ; Joseph recited all his lessons well only one week ; how 
many tops did he receive ? 

One times one is what number ? 

How many balls are one time two balls ? 

How many balls are two times one ball ? 

How many balls are two times two balls ? 

How many balls are two times three balls ? 

How many balls are two times four balls ? 

How many balls are two times five balls ? 

How many balls are two timfes six balls ? 

How many balls are two times seven balls ? 

How many balls are two times eight balls ? 

How many balls are two times nine balls ? 

How many balls are two times ten balls ? 

How many are three times two ? three times three ? three 
times four? three times five? tiiree times six? three times 
seven ? three times eight ? three times nine ? tliree tunes ten ? 

How many are four times two ? four times three ? four times 
four ? four times five ? four times six ? four times seven ? four 
times eight? four times nine ? four times ten ? 

How many are five times two ? five tim^s three ? &ve times * 
four? five times five? five times six? five times seven? five 
times eight ? five times nine ? ^five times ten ? 

How many are six times two ? six times three .^ six times 
four? six times five? six times six? six times seven? six times 
eight ? six times nine ? six times ten ? 

How many are seven times two ? seven times three ? seven 
times four ? seven times five ? seven times six ? seven times 
seven ? seven times eight? seven times nine ? seven times ten ? 

How many are eight times two? eight ti a'as tibree? eight 
times four ? eight times five ? eight times six ? eight times 
seven ? eight times eight ? eight times nine ? eight times ten ? 

How many are nine times two ? nine times three ? nine times 
four? nine times five ? nine times six? nine times seven ? nine 
times eight? nine times nine? nine times ten? 

How many are ten times two ? ten times three ? ten times 
four ? ten times fire ? ten times six ? ten times seven ? ten time» 
eight ? ten times itme ^ ten times ten ? 
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FraST LESSONS 




LESSON TWELFTH. 

If one ship hajs 
three masts, how 
many masts are 
I here m three ships ? 

Three times tliree are how many ? 

If one 'harrel has six hoops, how many 
hoops are there upon two barrels ? 

How many are twice six ? 

If two houses have ten win- 
dows each, how many will both 
have? 

Two times ten are how many ? 

If a ladder has 
(ileven rounds, 
how many rounds 
lias three ladders 
of the same 
length? 

Three times eleven are how many? 

If eleven be multiplied by three, what will be the amount ? 

What number will be produced by multiplying twelve by 
three ? 

If one apple cost two cents, what will twelve apples cost ? 
What will five cost ? What will seven cost? 

If a horse travel seven miles in one hour, how far will h^ go 
if he travel four hours-? 

If there are eight forms in the school, and each form have 
nine seats, how many scholars can be seated ? 

If the school keeps six hours every day, how many hours 
will a pupil be in school during six days ? 

A quarter of a dollar is twenty-five cents ; how many cents 
are two quarters ? three quarters ? four quarters ? 

An eagle is ten dollars ; how many dollars are there in ten 
eagles ? in fifteen eagles ? in eighteen eagles ? ' 

If there are seven days in one week,Tiow many days are 
there in four weeks ? 
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IN ARITHMETIC. 
DIVISION. 



LESSON THIRTEENTH.* 

Divide two balls between two boys, and what num- • | • 
ber will each boy have ? 

How many times is one contained in two ? 

Divide four balls between two boys, and how. many balls 
will each boy have ? 

Two is contained how many times in four ? 

Divide six balls between tliree boys, and how many balls 
will each boy receive ? 

Three is contained in six how many times ? 

Divide six balls between two boys, and how many will each 
have? 

Two is contained how many times in six ? 

Divide eight marbles between two boys, and how many will 
each get? 

What number will be obtained by dividing eiffht by two ? 

If nine marbles be equally divided between three boys, how 
many will each boy have ? 

Three is in nine how many times ? 

Suppose ten balls were to be given equaDy to five boys, 
how many ought eachione to have ? 

Five is in ten how many times ? 

Two pears cost two cents ; how much did one cost ? 
Two oranges cost four cents ; how much did each one cost ? 
Three apples cost six cents ; how "much; did each cost? 
Two lemons cost six cents ; how much did one cost ? 
Two tops cost eight cents ; bow much did one cost ? 
Three pencils cost nine cents ; how much did each c st ? 
Five quills cost ten cents ; how much did they cost apiece ? 

In four how many times two ? 

In six how many times three ? how many times two? 

In eight how many times two ? how many times four ? 

In nine how many times one ? how many times three ? 

In ten how many times two ? how many times five ? 

How many times is three contained in fifteen? in eighteen? 
in twenty-one ? in thirty '^ 

Ten mills make one cent : how fiiany cents, then, are there 
in one hundred mills ? in fifty mills ? 
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xvi FIRST LESSONS 

LESSON FOURTEENTH. 

If twenty-live cents be put in five equal piles, how many 
cents will there be in each pile ? 

Five is contained in twenty-five how 'many times ? 

If Charles owes John thirty cents, and pays him two cents 
each day, how long will it take him to' pay the whole ? 

Thirty divided by two gives what number ? 

Three girls agree to give a present to their instructer which 
will cost them thirty-three cents ; what will each, girl have to 
pay? 

Three is in thirty-three how many times ? 

A Sunday school, containing forty scholars, go every Sab- 
bath in procession from the vestry to the church ; how many 
sections of them will there be if they walk four togelier ? how 
many if they walk two together ? 

How many times is four contained in forty ? 

If Sarah has forty-five apples, and eats nine every week as 
long as they last, how many weeks will she be in eating them 
all? 

How many times is nine contained in forty-five ? 

Caroline's mother . made thirty-six pies for Thanksgiving, 
and two of them were ate at dinner each day while they lasted; 
how long did it take to eat all ? 

Two is contained how many times in thirty-six ? 

Divide thirty-six nuts among twelve boys, and h(^w many 
will each boy have ? 

Twelve is contained in thirty-six how many times? 

A class had a book of forty-eight pages to read through ; the 
master gave them six pages to read each day ; how many days 
did it take them to get through the book? 

How many times is six contained in forty-eight ? 

A farmer sent sixty-six bushels of corn to market, and his 
agent happened to sell just eleven bushels each day ; how long 
did it take him co sell the whole ? 

Sixty-six contains how many times eleven ? 

Divide fifty cents among ten boys, and how many cents will 
each have ? 

Divide seventy-five cents among three boys, and how many 
cents will each have ? 

A book contains sixty-six lessons, and a class of boys re- 
cited eleven of them each week ; how long did it take them to 
get through the book ? 
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IN ARITHMfiTIG. XVi 

LESSON FIFTEENTH. 

Multiplication and Division combined. 

A &theT save his two sons five cents on Satorday and on 
Monday, to be divided equally between them ; how many cents 
would each have ? 

James went out two afternoons to pick berries, and obtained 
three pints each time, and he divided them equally between 
his father and mother ; how many pints did each have ? 

A butcher went to market three days, and each day bought 
six cattle ; he killed two each day : how many days did it take 
him to kill l^e whole ? 

Two boys bought five oranges for four cents apiece; how 
much did each boy pay ? 

If six times six cherries be divided among nine girls, how 
many will each have ? 

If seven times nine apples be divided among three girls, 
how many will be th^ jskfiTe of each ? 

Nine times six divided By three times nine give how many? 



LESSON SIX^ENTH. 

Addition, Subtraction, Multiplication and OiTialon combined. 

' One boy had two nuts, another had three nuts ; they pui 
them away to dry, and a rat ate up one f how many were there 
left for each boy ? 

Charles's father gave him two cents for every week that he 
brought home from school a reward of merit, which he did for 
tiiree weeks ; and because Charies had tried hard to do the same 
the next week, he gave him three cents more : Charles spent 
one cent for candy, and divided the rest among himself and three 
sisters ; how many cents did each have ? 

Add together seven and five, firom' the sum subtract three, 
multiply the remainder by two, and divide the product by 
three, and what will be the result ? 

There were in a school eight girls and ten boys at the close 
of a quarter ; at the commencement of a new quarter, it was 
found that seven girls and four boys more were added to the 
school } the master sent away ^ve the first week for bad behavior : 
there were four benches in the school ; how many scholars sat 
on each bench ? 

2* 
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FIRST LESSONS 
FRACTIONS. 




LESSON SEVENTEENTH.* 

A Fraction is a part of any whole thin^. When the parts 
into v/hich a thing is cut or divided are just alike, in size or 
value, they are said to be equal. 

An^ thing, as, for instance, a square 
piece of paper, which has been cut 
into two equal parts, is said to be di- 
vided into halves. 

It makes no difference in what di- 
rection it be cut, if the parts be equal. 
How many halves are there in a whole thing ? 

If a piece of paper be cut into four equal part&, ^ 

It is divided into fourths, or quarters. - ^ 

How many quarters are there jiva whole thing ? m 

How many quarters arejti>^re in half a thing ? m 

What part ofa^w^l^ thing is a quarter ? '% 
^jjf^ijfbe divided into eight equal parts, each g 

,.,^xc IS called an eighth. B 

How many eighths are there in a quarter? g 

How many in a half? In three quarters ? H 

How many in a whole thing ? B 

A thing cut into three equal parts is said to be J 

divided into thirds. H 

Thus, if James should divide a piece of candy M 

equally between himself and two schoolmates, B 

they would each have a third part M 

If a thing be cut into six equal parts, each part g 

is called a sixth. H 

How many sixths are there in a thurd ? m 

Ho ^v many sixths are there in two thirds ? g 

How many sixths are there in a half? ^ J 

How many sixths are there in a whole thing? 
If a thing be cut into nine equal parts, each part g 

is called a ninth. ' g 

How many ninths are there in a third ? m 

How many in two thirds ? ^ 

How many in a whole thing ? g 
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IN ARITHMETIC. 
LESSON EIGHTEENTH.* 



XIX 



If a boy has eight marbles, and loses four, 
what part or proportion does he have left ? 

If he loses two, what proportion does he 
lose ? What proportion does he have left ? 

If he loses one, what part of the whole does he lose ? 
What part will he then have left? 

What part of eight is seven ? What part is six ? What 
part is four ? What part is one ? What part is two ? What 
part is five ? What part is three ? 

Is there any difference between two eighths and one quar- 
ter ? Or between four eighths and a half? Or six eighths 
and three quarters ? 

JVote — ^The instructer should here teach the pupils to give the lowest termi. 

What part of nine is three ? 

What proportion of nine marbles is six? 

What part ofsix is three? What part of six is 
two? What part of six is one? What part of 
nine is one ? What part of nine is six ? A third 
of nine is how many ? Two thirds of nine are how many ? 

What part of ten is two? What part is six ? What 
part is five? What part is four ? What part is eight ? 
What part is three ? What part is seven ? 

Four fifths of ten are how many ? 

Three fifths often are how many? 

Two fifths often are Jiow many ? 

Five fifths is what proportion often? 

If a sheet of guifferbread is worth ten cents, how much is 
one fifth of It worth ? What is two fifths of it worth ? 

When wood is seven dollars a cord, what proportion of a 
cord can you buy for one dollar? What proportion for two 
dollars? For three dollars? For four dollars? For five 
dollars ? For six dollars ? 

Suppose there were twelve scholars in your class, how 
many will half of them be? A quarter? A sixth? Three 
quarters? Two sixths? Four sixths? Five sixths? A 
third? Two thirds?- 

What part of twenty is ten ? Five ? Fifteen ? Nineteen ? 
Four? Eiffht? Twelve? Sixteen? Two? 

If there be forty lines on a page, how many lines will three 
quaitets be? 
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XX FIRST LEBSON8 

LESSON NINETEENTBL 



L ' , .1 ■■ T=l l 




If you can buy a sheet of gingerbread for ten ceiits, you. 
can, of course, buy more than a sheet for fifteen cents ; now, 
how much gingerbread will fifteen cents buy ? 

If you can buy a sheet of gingerbread for ten cents, you 
can, of course, buy more than a sheet for twelve cents ; now, 
how much gingerbread will twelve cents buy ? 

If wood IS seven dollars a cord, how much can you buy for 
eight dollars^ For nine dollars? For twelve dollars? For 
teg dollars ? For thirteen dollars ? For eleven dollars ? For 
fourteen dollars? 

Suppose the school contained twenty-six scholars, and the 
master should wish to divide it into classes of six each ; how 
many classes could he make out ? 

If cherries be worth seven cents a quart, how many can you 
buy for eight cents? How many for ten cents ? How many 
for eleven cents ? 

How much cloth, at four dollars a yard, can you buy for two 
dollars ? For six dollars ? 

How much coal at eight dollars per ton, can be purchased 
for twelve, dollars ? How much for ten dollars ? 

How much hay must be sold, at eight dollars a ton, to amount 
to fourteen dollars ? 

How many bunches of quills can be bought for one dollar 
and one fifth of a dollar, if the price of a single bunch is one 
fifth of a dollar? 

If wheat is ten shillings a bushel, how much can you buy 
for one shilling ? What part of a bushel for two shillings ? 
What part for three shillings ? What part for four shillings ? 
What part for five shillings? What part for six shillings? 
What part for seven shillings ? What part for eight shillings ? 
How much for nine shillinffs ? How much for eleven shillings ? 
How much for fourteen shillings? How much for nineteen 
shillings ? How much fi)r twenty-one shillings ? 
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m ARITHMETIC. sd 

LESSON TWENTIETH. 

If cherries be worth six cents a qaart, how many can you 
bay for nine ? How many can you buy for eight cents ? How 
many can you buy for ten cents ? How many can you buy for 
seyen cents ? How many can you buy for eleven cents ? 

If strawberries be worth twenty cents a box, what part of a 
box can you buy for one cent? •For t^o cents? For four 
cents ? For five cents ? -For ten cents ? For fifteen cents ? 
For twenty-two cents ? For twenty-four cents ? For twenty- 
five ceats? 

In eleven how many times two? How many times three ? 
How many times five? How many times six? How many 
times seven ? 

In twelve how many times nine? How many times thir- 
teen? How many times nineteen? 

If you pay sixteen cents for twelv.e pears, how much will 
they each cost ? 

How much cofiee can you buy for eighteen cents, if it cost 
twelve cent^ a pound ? How much for twenty-two cents ? 
How much for fifteen cents ? 

At eleven cents a pound, how much will a half a pound of 
sugar cost? 

If you can buy a barrel of fish for three dollars, how much 
can you buy for four dollars? For five dollars? For seven 
dollars ? For eight dollars ? 

Eight are how many times three ? How many times three 
are ten ? Eleven ? Thirteen ? 

How many times four are ten? Eleven? Thirteen? 
Fourteen ? Fifteen ? 

What part of ^ve is two ? Three ? Seven is how many 
times five ? 

Eight are how many times five ? How maYiy times five are 
nine? Eleven? Twelve? Thirteen? Fourteen? 

How many times six are eight ? Nine ? Ten ? Eleven ? 
Thirteen? Fifteen? Sixteen? Seventeen? 

How many hours will it take you tojread through.^ book of 
oighty pages, if you read nine pages an hour ? 

In a school, one sixth of the pupils are studying Welch's 
Arithmetic ; one third are studying the Boston School Atlas ; 
tend the' rest, which is a class containing twenty scholars, are 
frtudying Kelley's Spelling Book : how many pupils were iere 
in the school ? 
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FIRST LESSONa 
LESSON TWENTY-FIRST. 



What part of six is four ? How many times six-ju*e eight r 

Two is what part of seven ? How many times seven are 
nine ? 

How many times eight are ten? Twelve? Thirteen? 
Fifteen? 

Two thirds and one third j;nake how much ? 

Eight school boys, at play, broke a globe, valued at fifteen 
dollars, which they agreed to replace by subscription ; what 
part of the sum must each pay ? When the schoolmaster was 
mformed of the act, he said he would be satisfied if the boys 
would buy oae for twelve dollars ; how much had each to pay 
in that case ? 

If you had twenty-five dollars, how much cloth could you 
buy at the rate of six dollars a yard ? How much at four dol- 
lars a yard ? How much at three dollars a yard ? How much 
at seven dollars a yard ? 

At ten cents a pound, how much of an article can be bought 
for twenty-four cents ? For twenty-six cents ? 

At eleven cents a yard, how much cotton can be bought for 
twenty-seven cents ? How much for twenty-nine cents? 



LESSON TWENTY-SECOND. 

A dollar is one hundred cents ; how many cents make a ha.t 
dollar ? A quarter dollar ? Three quarters ? 

How many cents are there in an eighth of a dollar ? In a 
sixteenth ? 

JVote. — An eighth of a dollar is called, in New England, nine-pence ; in New 
York, a skOUng. A sixteenth is called, in N. E., fovr-pence-haJIf^ewny ,• in 
N. Y., six-pence. 

How many cents are there in a dune, or tenth of a dollar? 
In a half-dime ? 

JVotc— The above moneys are represented by silver coins, except the cent, 
which is copper. The gold coins of the United States are the eagle (the value 
of which is ten dollars), the half-eagle, and the quarter-eagle. 

If you are to pay a quarter of a dollar for an article, and 
hand the shopman a dollar, how much ought you to receive in 

How many eighths of a dollar are there in fifty cents ? In 
thirty-seven and a half cents ? In sixty-two and a half cents ? 

If you pay six and a quarter cents for an orange, and give 
the shopman a dollar, how many sixteenths ought you to 
receive back in change ? 



y Google 



AMERICAN ARITHMETIC, 

PRACTICAL MENSURATOR. 



1 



ARITHMETIC ^O)thc^j;^of computing 
these numbe« are caUed^^)F^^^^ 

6, 7, 8, 9, (^)— 0, of itselt ^^a* »o ^^jr value in a ten- 

the right of other number, 't "^^J^*^" <, -^ jen, 3 is two. 
fold proportion. (") mus, i is ou , 
30 is twenty. 

There a., («) J/ve f X^^ o^J.XC^^^^^^ 
in Arithmetic, VIZ :—Cy ^^7,^'",' and Division, and 

On entering upon this most useful study, the iirst thing 
which the scholar has to regard, is 

(1) NOTATION. 

\^A<, 1 rn The liomon meiAorf, by Lietters. -. (, ; i "^ 
?4^aWcmyod, by Figures. C) The latter isthat of general 

"Ik the Arabic method all numbers are expressed C) by 
these ten characters or figures, VIZ. , g 9 o 

Unit ; > ?wo; three; four; five; six; seven;^eight;jme|^.cy- 
•Jr^M (Ta particulars certain nvunber; (w) thus, 1 .*• 

Digitized by VjOOQIC 



6 NUMERATION. 

nifies o«e, 2 signifies two, 3 signifies three, and so of the 
rest, until you come to mne. 

This will be 'more particularly taught by 
NUMERATION. 

Numeration teaches how C^) to read or wiite any sum 
or number by figures. 

The value of figures in conjunction, and how to read 
any sum or number agreeably to the foregoing observations, 
may be fully understood by the following 

TABLE. 
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Those words at the head of the Table are applicable to 


any sum or 


number, 


and 


must be committed perfectly to 


memory 


so as to be r 


eadily applied on 


any 


occasion. 


The first 
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es from tl 


he right 


hand are called the 


vmtfyerUidi 


the next 


sixt 


^e miUioH period, after which tbe 
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NUMEKATION. 1 

triUhn, quadriUi&n, qmntilh4m penods, kt. may fallow in 
tiieir order. 

Thus by tbe use of ten figoxes may be reckoned every 
thing which can be nmnbered; things, the multitude of 
which far exceeds the comprehension of man. 

Que«ffon«.-»>l. What is tHe first tbing to be regarded in the study of 
Arithmetic 1— 2w What is Notation ?— 8. How many methods of ex- 
pressing numbers'!— 4. What is the firstl— 5. What is the secondT-^e. 
Which is generally osed^ — 7. Bv what are. a)l nnmbers ^preseedl-^ 
What are the nine first figures caUedl— ^. What does eadi expresbl — ^10. 
Give all Example.— (ll*> What does NumeraUon teach?^12] What 
does the first figure on the risbc hand of the Table denotel— (13) What the 
■econdl Repeat those words at the bead of the Table opwuf ds» begimiing 
with tJiiito. 

Of other CJ^graders U9ed in^fithmeHe, 

+ Is the sign of Adifition; and shews, thilt the number 
which follows the sign, must be added to the number be- 
fore it. Thus 9+10 sigfbifies that 9 and 10 are to be 
added. 

— Is iSie sign of Subtraction; and denotes the number fol- 
lowmg it, must be subtracted from the one before it 
Thus, 16—4 signifies that 4 must be taken from 16. 

X Is the sign of Multiplication; and denotes that all the 
numbers, between which it is placed, are to be multipli- 
ed together. Thus 9X9 sienines that 9 is to be multi- 
plied by 9, or 9X9X9 must be multiplied. 

-7- Is the sign of Division; and denotes the number stand- 
ing before it, is to be divided by the number following it. 
Thus, 9-S-3 signifies that 9 is to be divided by 3. 

SB This is the sign of equality; and signifies the sum or 
product of the numbers before it, is equal to tlie number 
after it, 24-4+&= 1 1 mean that S, 4 and 5 added, their 
sum would be 11; and 2X4 X5=40 mean, that 2 and 4 
multiplied, and that product multiplied again by 5, the 
product is equal to 40; and also 9X8-7-13=6, means that 9 
and 3 multiplied, and the product divided by 13, the quo- 
tient will be equal to 6. 

: : : : Are the signs of proportion, as 7: 14: : 8: 13, 
and are read as7 to 14, so is 8 to 16. 
^^'This shews the Square Root of the number is required. 

*y This shews the Cube Root of the number is required. 
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• AODrriOM AND SUBTRACTION TABLE. 
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Emplanation of the ah^e 

Ta^le in JtddiHon. 
Look for the namber to b» 
added on the left or rig^t 
hand, and the number with 
which you would add it on 
the top, and in the comer, or 
angle in which the lines meet, 
itands the sum required. — It 
is requ^ed to add 7 with 13; 
look for 7 on the left, or 
right, and move along pn 
that line till 13 on the top 
stands directly oyer, and in 
ti^ angle of the two lines 
stands 20, the sum required, 
line towards the righ^ or left' 



EaMlanaiion of the above 
TiAie in Swftraeti4m. 

Look for the number to be 
subtracted on the left or 
rig^t hand column, and on 
that line look along towards 
the right or left hand, till 
you find the number from 
which you would subtract, 
and directly over that num- 
ber on the top, is a number 
answering to the remaintler. 

Required to take 9 from 
15, look for 9 on the left or 
rieht hand, then follow that 

you find 15, and on the 



top dh^ctly over ]5 is 6| the remainder zequSi«4. 
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ARITHMETIC. 



SIMPLE^DDITION. 

Simple addition teaches (}) to add together leyeral suiBf 
of the same denomination. 

Rule. — Set down (s) units under units, tens under tens, 
and hundreds under nundreds, &c. Begin to add (s) in 
the place of units, (^) add all in that column, carry one 
for every ten that is in the sum of units, to the place of 
tens, aha set down all that is over ten, or tens ; (^) add up 
the column of tens, £arry one for eyery ten to the next 
column, and setlftown all that is over, thus proceed through 
all the columns to the last; and in the last column observe 
(^y to set down the whole sum. 

Pboof. — (^) Begin at the top, add downwards, carry as 
before, and ii the work is right, the sum wUl be the same 
as it was when added upwar£. 

QuetHon8,^l. What does Simple Addition teach^— 2. How do yw 
set down sams to be addedl — 8. Where do you begin to addt — 4. How 



do yoo add that colttmnV~5.' How the oolmnns of tetaX-S. What do 
you obeenre in the last oolamnl— 7. What ia the method of Proof 1 



Examples, 



133466 


34564 


98764321 


64321 


634321 


82567 


1234567$ 


4321 


123456 


37432 


82456781 


5432 


654321 


12345 


. 94321452 


432 



1555554 



116908 



287888232 



74506 



1. Add together 345674, 98736, 456752 and 7654. 

Ans. 908816. 

5. Add 94321, 675431, 1234 and 76432 together. 

Ans. 847418. 

3. Add 6421, 94742, 6752 and 875432 together. 

Ans. 983abrr. 

4. Add 67432, 98891, 65641 and 77421 together. 

Ans. 309881 

6. Add 9944 d343 78764 and 94999 together. 
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10 SIMPLE SUBTRACTION. 

6. I lent a friend 942 dollars', at one time, at another 741. 
at another 91 \ what is the whole sum lent? 

• . , Ans. 1774. 

7. A man kiUed 4 hogs, weighing as follows: one 396. 
one 473, one 510 and one STI; What did they all weigh? 

« Tin ^ ^. ^^ l*^-*^- 

8. 1 Killed an ox, his quarters weighed 642, his hide 105, 

hi8iallGw9S; what did they all weigh? Ans. 889. 

9. A man gave to three sons as follows, to one 8427 dols. 
to another 8025 dolls, to another 2947 dolls.; what did he 
give to all of them? Ans. 9899. 

10. A man's taxes were as follows, for 8 years; .|he first 
142 dolls, second 165, the third 210 dolls.; what'tiid he 
pay in three years? Ans. 517. 



SIMPLE SUBTRACTION. 

Simple Subtraction teaches (0 ^ take a less number 
from a greater, that is of the same denomination. 

Rule. — Write ^2) the largest number down first: and 
the smallest (3) underneath, units under units, &c. begin to 
subtract (f) in the place of units; and (^) take the under 
from the upper figure; set down the remainder: If at any 
time any particular ngure in the lower line is larger than 
the one immediately over it, (^) subtract^ the under figure 
from ten; to the remainder add the upper figure and set it ^ 
down, and carry one to the next figure in the lower line; ' 
thus proeeed through the whole. 

PaooF. — (') Add the remainder and lower line together, 
carry as in Simple Addition, and if the work be right it 
will he like the upper line. 

Ques^toiu. — 1. What doeg Simple Subtraetioa teachi— 2. Which dii|ii« 
ber do you set down first % — 3. Wiiere the smallest, and in what order'U-4. 
Wliere'do you begin to Subtracti — 5. How do yoo then proceeds — 6. What 
do you do, in case any particular figure in the upper hue is siiial)eBtt->>7. 
How is Subtraction proved?. 

Practical Q^€stions in Subtraction, 

1. What is the difference between 34567 and 74&6? 

Ans. 17111. 
3. I lent a firiend S456 dollan and received in part ld4S 
dollars; what remains due.^ Ans. 1114 dolls. 
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' Simple multiplication., ii 

8. A merchant owes 84935 doUan » his effects are worth 
but SS749 dollan^ how much will he fall in debt? 

Ans. 11574 doUs. 

4. A merchant has an estate in kis hands valued at 53594 
ddls. he owes 31399 dollars; what is he worth after pay- 

' ing hw de^ts? ^ns. 30995 dous. 

5. A merchaiit sent a ship and cargo to sea valued at 
11497 dollars and on her return, she and her cargo wasval- 
ued at 1^579 dolls.; what was his gain? Ans. 5083 dolls. 

6. A ^p builder built a ship, which cost him 6341 dolls* 
and he sold her for 5937 dolls. ; what did he lose ? 

Ans. 314 doUs. 
<^ 7. A. borrowed of B. 9437 dolls, and he paid him at one 
time 4349 dolls, at another time 1437 dolls, and at another 
tine 947 doUs.; what remains due? Ans. 3804 dolls. 



SIMPLE MULTIPLICATION. 

Definition. — Simple Multiplication is ('')acoflapenp 
dious way of adding ; as (2) 9 multinlied by 8 is equal to 
54, and is the same as if 9 were set down 6 times and ad- 
ded up. 

The number to be multiplied b caJed (S) the multipli- 
cand. '^ 

The number given to mulUply by, is called (<) the mul- 
tiplier.* 

The number arising from the operation is called T^) the 
product. ^ * 

The following table must be committed to memory be- 
fore any progress can be made in Multiplication. 

^e«<tan«.— 1. What u Simple Multiplication'?— 2. Give an example. 
8. What do you call the number to be multipliedl— 4. The number ffiveo 
to multiply by?--5. The number arising from the operation!— «, What 
are the multipkcand and multiplier collectively calledl 

* The nultiplicaod and multiplier are in general lemi, caDed Faetois. 
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t% SIliQPLE MULTIPLICATION. 

J^idtipUcatiM Table. 



1 


S 


*• 


4 


6 


6 


7 


8 


d 


10 


U 


13 


3 


4 


6 


S 


10 


12 


14 


16 


18 


20 


22 


24 


S 


6 


9 


12 


15 


18 


21 


24 


27 


30 


33 


36 


4 


8 


12 


16 


20 


24 


28 


32 


36 


40 


44 


48 


6 


10 


15 


20 


25, 


30 


35 


40 


45 


50 


55 


60 


6 


IS 


18 


24 


30 


•36 


42 


48 


54 


60 


66 


72 


7 


14 


21 


28 


35 


42 


49 


56 


63 


70 


77 


84 


8 


16 


24 


32 


40 


48 


56 


64 


72 


80 


88 


96 


9 


18 


27 


86 


45 


54 


63 


72 


\ 81 


90 


99 


108 


10 


W 


80 


40 


50 


60 


70 


80 


90 


100 


no 


120 


11 


22 


83 


44 


55 


66 


77 


88 


99 


110 


121 


432 


12 


24 


S6 


48 


60 


72 


84 


96 


108 j 


120 


132 


144 



CASE J. 

(1) When the multiplier it a single J^vre. 
Rule. — (2) Under the multiplicand write do?m the 
mnltiplier, in the place of units; (^ draw a line underneath, 
and multiply every figure of the multiplicand, by the mul- 
tiplier ; observing (4) to carry one for every ten to tlm 
next product. (*)The whole product of the last figure mul- 
tiplied, must be set down. 

Que$ii»n$. — 1. When is Ceae 1st applied in Multiplication's— 2. What 
is the firststepl— 8. What is the 2DdV-4. What are joa to ofaflerve1-4k 
What is she last step in this Case 1 



68459 
8 



646246 
9 



385944 
Proof. — (i) Cast the nines from the muldplicand ; and 
all that is over put at the right of a cross, (which is made 
thusX); then (2) cast the nines from the multiplier, and all 
that is over, put at the left of the cross; then <3) cast the 
nines from the product, and put all that is over at the top 
of the cross. Then (*) multiply the figufe on the left o? 
the cross with the one on the right; cast the 9's from the 
product^ and what is over put at the bottom of the cxoa8> 
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SIMPLE MtJLTIPLICATION. 19 

aiid(^) if the top and bottom figoiet aie alike, thewoAii 
light 

* QiMflsoiif .—1. Wtiat is'tbe firat itq) in the mediod of proof k MoUpB* 
Cstion V-2. Wlmt is the iecoiiai--8. What the tbardi— 4. What the 
iMirdit — 5. When u the work known to be rightl 

NoTK.--The preceding method of proof is liable to one 
error, viz., if any of the figurei in the product should hap* 
pen to be transposed, as if 468 in the product should hap* 
pen tabe written 648, the work would prove, and an enor 
would still exist. 

Second method of Proof. — (0 Divide the poduct by 
. the multiplier, and if the work is right the quotient will M 
like the multiplicand. 

Note. — This method can be used only by thoM who 
have attained to a knowledge of division. 

Question8.-^l, What is the second method of proof 1 

CASE n. ' 

(0 When the muUipHer conHitw of several figutu. 

RuLK. — (2) Set down the multiplier under the multipli- 
cand, units under units. Sic. (S) multiply each figure in the 
multiplier into every figure in the multiplicand, singly, aa 
in case first, observing (4) to set down the first figure of 
the product exactly under the fixture by which you are mul- 
tiplyii^ ; then (^) add the several products together, their 
sum w£u be the product required. 

^Mliofu. — 1. Wbto is Case second in Muktplication appHodl-* 
%. What is the firet step in this GnseT— 8. What the second sta> V--4» 
What are you to observe?— 5. What is the last step in Gaas seoondl 

BXAMPLES. ' ^ 

Froof Proof 

74336 3 1^64 

\ 246 8X4 342 0X9 

3 



445956 25528 

. 397304 51056 

148652 38292 



njrodnct. 4365288 product 
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SIMPLE MUI^TIPLICATIOH. 



No* MuUipUeands, 



Q;aeitiona. 



MvUipliers, 



1. 


24567 


X 


£. 


12434 


X 


8. 


12345 


X 


4. 


4567J8 


X 


5. 


23243 


X 


6. 


, 34567 


X 


7. 


23466 


X 


8. 


90042 


X 


9« 


701231 


X 



by 


1S3 


by 


432 


by 


346 


by 


' 333 


by 


2002 


by 


4001 


by 


1003 


by 


9009 



by 1231 



ProducUm 

3021741 

5371488 

3036370 

15210774 

465324S6 

138302667 

23526363 

811138373 

863215361 



j CASE III, 

(1) When there are cyphers at the right hand of the mvl- 
' tiplicand, or multiplier, or both. 
^ Rule. — (2) Multiply by the figures only; and to the 
right of the product annex as many cyphers, as are equal 
to the number of cyphers in both factors. 

^uesHoru* — 1. When is Com third in Moltiolication appliedl— 2. 
What is the general Rutel 

EXAMPLX8. 

101200 456000 94000 
200 3000 20 



1 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 



Products. 20240000 1368000000 

Q^estions. 

Multiplicands. Multipliers. 

621000 X by 2900 = 

700000 X by 9900 = 

854000 X by 7600 = 

943200 X by 7000 = 

94944 X by 600 = 

412342 X ty ^^ = 

671230 X by 123 = 

421233 X by 120 = 

4567852 X by 9000 = 



1880000 

Products 
1800900000 
6930000000 
6490400000 
6602400000 

56966400 
226788100 

82561290 

50547960 
41110668000 



Practical Questions in Multiplication. 
1. A man had a farm on which he raised 360 bushels of 
wheat; and he had another, on which he raised 6 times as 
much; what quantity did he raise on both of them? 

Ans. 2520 bushels. 
3. A man had an estate which he divided amc^xor^sons 
as followsj viz. to the first eighty he gaya ^e 9'8 from the 

4 Mt "" 



/ 



6ttom of the ctom. 
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SIMPLE DIVISION. ^ Jd 

to the ninth, he eave as much wanting 1000 dollan 9f to 
the o^r eight; f demand the value of the estate; and 
idso Uie ninth son's share. - 

Value of the estate 4828 dont. ' 
The 9th son's shaxe 1664 doUs. 
8. A man sheared 364 sheep, six years soccessiTely, eadi 
sheep neated 3 pounds of wool per year: how much wool 
had he yearly; and how much in six years? 

Ans. Yearly 1093 pounds. 
In six years 6563 pounds. 

4. I sold 342 tons of iron at 143 dollars per ton: I d^ 
mand the pripe 6f the whole. Ans. 48564 doDs. 

5. I sold 743 thousand of boards in the W. I. at 63 dol- 
lars per tliousand; what did they come to? 

Ans. 46004 dolls. 
6 What will 6433 quintals of fish come to at 6 dollaxa 
perqumtal? Ans. 38583 dolls. 

7. A man travelled 36 days, and each day he travelled 37 
milibSy what distance did he travel in the whole time? 

Ans. 963 mHea* 



SIMPLE DIVISION. 

DKViHiTioK.-^Simple Divbion teaches Q) to find how 
many times a shialler number is contained in a larger. 

The number given to be divided, is caO^d (s) the divi* 
dend. 

The number given to divide by, is called (3) the divisor^ 

That number which expresses the number of times that 
the divisor is contained in the dividend, is called (^) the 
quotient, or answer. 

If any thing is left after dividing, it is called (^) the v> 
mainder. 

QuegUotu.'-l. What does Simple Division t«u;ht— 2. What is the Mflh 
Mr to be divided called'^— 3. The number given to divide by'^— 4. 'fljii 
anmber which expresses the number of times that the divisor is contained ip 
the dividend?— 4$. If any thing is left after dividing, what is it calledl 



There are five Steps in Divkion. 

r IK Wr&e doom the Vtvidend^jlfflk 
Steps. {sdMulHjply. 
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le 1.0NG DIVISION. 

LONG DIVISION. 

hmfi JHvision u Q) when the Divisor is more than twehe* 

CASE I. 

Rui.ft.-<- (2) Write down the dividend, on the risht and 
left draw a curved line, and on the left hand of the divi- 
dend write down the divisor; {^) seek how manv times the 
divisor can be had in a competent number of the first fig- ! 
ures of (he dividend, and place the figure expressing the ' 
number of times at the right of the dividend; [}) multiply 
the divisor by the same figure, and place the product under 
the first figures of the dividend, (^} subtract; (^) to the re- 
mainder bring down the next figure of the dividend, and 
divide as before; and thus proceed f 7) until all the figures 
of the dividend are brought down; it at anv time when yon 
have brought down a figure the sum is still less than the di- 
visor, (^) a cypher must bck placed in the quotient, and 
another figure must be brought down; the remainder must 
always be {?) less than the divisor. 

Proof .^1^) Multiply the quotient and divisor together, 
to the product add the remainder (if there is any) and the 
sum wul be like the dividend, if the work is right. 

Q^utiona,—!. When is division said to be Long?— 2. What is tho 
1st ttep In Long Divisionl— 8. What is the 2nd'< — 4. What is the 3d?-« 
6. What is the 4th'{— 6. Wliat is the 6th?— 7. How long do you proceed 
in this wayl— 8. When you have brought down a figore and the som^ is 
still less than the divisor, what must be donel--9. How must the remaio- 
der always bet— 10. What iathe method of Proof. 
EXAMPI^SS. 

Dioidend, Dividend, 

JHo. 16)3721491(233698 Q^o. Div. 24)3102134(129265 Qiua, 
S2 24 



V^iv*^ 



62 


70 


48 


48 


41 


222 


82 


216 




.—» 


94 


61 


BO 


48 


149 


188 


144 


120 


"61 


18i 


48 


120 


• Ham. 


UMm. 


- 
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LONG DIVISION, 



U 







Q^e^i4m9. 




Kb. 


Dividends. 


Divisorf. 




l^ 


1482400 


^ 22a « 


6452 


S045600 


^ 912 « 


2242 


8 ' 


940003a 


4. JM^.-' — 


^309 


4 


9330143 


-=-4211 « 


2213 


6 


7345681 


-1- 5566 « 


1319 


6. 


54SS140 


-f. 2345 =* 


2316 


7. 


60412S1 


-i- 9760 =* 


61S 



56 
896 
117 
120» 
4127 
1120 
9551 



CASE 11. 



(1) When there are cyphers at the right hand of the dwisor. 
Rule.— (2) Cut off the cyphers, and also cut off as ma- 
ny fiffuies, or cyphers from the jright of the dividend; (3) 
divide the remaining part of the dividend as in case first, 
and (4) to the right of the remainder, place the figures 
which were cut 98" from the dividend. 

Qutaums.^!. When do we apply Owe 2d «« I>';ir^-T*- ^^w 
the fifBt stepl— 8. What is the iecond Btep1-4. Where do you piaee 
Ibose figures wUch were cut oflf from the dividend^ 

r EXAMPLES. 

1. Divide 5642321 by 432000. 
4821000)5642^321(13 Quo. 
432 

1323 
1296 



26321 Rem, 



No. 

2. 

3. 

4. 

5. 



Dividends. 
764213 
943217 
674321 
432132 



Divisors, 

12000 == Ans. eSUii 

5000 = dns. i9SiUi 

11200 = .4n5. 60ff|iy 

9200 = ^ns. 46f|il 

^ Note.— To divide by 10, 100, or 1000, &c. is only to cut 
off as many figures, or cyphers from the right of the div- 
idend as are equal to the number of cyj^ers on the r^ht of 
the divisor. 

Practical Questions in Division, 
I. A man had an estate valued at 2474 dollars andJI^^at 
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18 SHORT DIVISION. 

divided equally between tw^re sons: I demand the shani 
of each. Ans. %%^f^ 

3. If a tax of 40000 dollars were to be levied upon 1800 
polls; I demand what one poll would pay. 

Ans. WS^S'A 

3. Divide 1474 dollan equally among S5 men, 30 women, 
17 boys, and 27 girls; after taking out 75 dollars for a pre- 
sent to a nephew. Ans. $14i| 

4. Divide 247600 pounds of beef equally among an army 
of 23724 men. • Ans. lO^f ^f fibs." 

5. Sixty men at a feast, which lasted-3 - days, spent 240 * 
dollars per day; how much did each man spend per day, 
and how much in the whole? 

Ans. $4 per day, and: $12 the whole*. 

6. Divide 151200 lbs.' of beef equally among an army 
consisting of 27 regimei^» each regiment 7 companies, and 
each company 100 men.^, Ans. 8 ll(s.i 

7. if 10500 dollars are given for 750 barrels of floUr, I 
demand the prfce of one barrel. . Ails. $14. . 

8. If 45 horses were sold in t^e West Indies for 9900 
dollars, I demand the avera^ price. • Ans. $220 pach. 



SHORT DIVISION. 
Short Division is {^tohen the divisor is less than 12. 
Rule. — (2) Write down the Dividend, and draw a, line 
underneath, and a curve line on the left; and t»n the loft ^ 
of the curved fine place your Divisor. (^) Seek how many 
times the divisor is con tamed in a competent number ot 
the figures on the left hand of. the dividend, and set the fig- ' 
ure expressing that number undern^th, and aU that is over 
call so many tens; ('^) annex the neS figure or the dividend ^ 
to the tens, divide ,^ at first ; thqs proceed thrpugh the 
whole, and the quotient will stand (^) under the dividend. 

Qtt««<uni<^-1. What is Short Divisionl— 2. What is the let step m 
the Rule of Short Diviaiont— 3. What is the 2nd stepi— 4. What is tin 
8d T— 5. Where will the Quotient standi % 

EXAMPLES. 

2)423( 8)45^( 4)61234( 5)12|4567)^ 

211i Ans. 1522i Ans. 15308} Ans.; '^69131 Ans* 
B)64&e7{ 7)1«845( 8)4821^' 9)76432^( 
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COMPOUND ADDITION. 19 

COMPOUND ADDITION. 

DErnnTioN. — Compound Addition teachetf (*) to add 
different denominations together ; such as dollars^ centa and 
j&iUs ; tons, hundreds, quarters, pounds, &c. 

Rule. — ^Write down (') dollars under dollars, cents un- 
der cents, mills under mills; tons under tons, hundreds 
under hundreds, pounds under pounds, &c^ always observ- 
ing (')4o write every denomination under mat of the same 
name; be^ to add (^) in the lowest denomination men- 
tioned ; (^) find the suth of that denomination, 'divide tbs 

* sum by tne number which it takes of this denomination to 
make one of 'the next higher, set down the remainder, and 
carnr the quotient to the next denomination ; (') find the suni 
of the next, and proceed as before through ail the denom- 
inations, observing (^) to set dowif the whole sum of the 
last denomination. 

Queaiiont. — 1. What does Compound Addition teach t— 2. How are 
the numbers to be placed in order to add T — 3. What are you always 
to observe 1 — 4. Where do you begin to add 7—5. How do you then 

' proceed .with that denomination 1—6. How the next t— 7. What are 
you to obd^rve in the lut cckluftiB t 

(6) Amkrican, Oil FedeHaz. Moket. 
10 MillBmake 1 Cent. Marked m. c. or ets. 
10 Cents " 1 Dime. " d. 

10 Dimes " I Dollar. «« JD. wr $. 

100 Cents « 1 Dollar. " D. ox $. 

l^) 10 DoHara " 1 Eagle. « E. 

.QuMttoiM.— 1. flaw many milL make a centt— 2. How many centi 
adimel— 9. How many dimes' a dollar!-^. How many cents a dollar? 
6. How many dollars an eagle? — 6. What money is this caUedl 

^XAMPLES. 

* ^. rf. et$. i». D. ei$, m. 

It34 4 43 1^. 4567 79 8 

S21 3 4§ T 4347 86 7 

V 464 5 48 2 i45l. 76 6 

364 & 34 1 3321 99 4 



E. 


B. 


cU. 


m. 


126 


8 


.76 


4 


21 


4 


32 


1 


2 


3 


45 


6 


22 


4 


32 


4 



173 86 6 2384 9 , 67^ 4 19689 41 5» 

- •Some have objected to haying the itnswers pot to these qoestioas, bat 
the author is of opinion thai they can toeioharm^but^ill abundantly iicil- 
itete the hibor of the instructor; if thTteholar shotdd attempt to copv wkh* 
cot adding up the columns, the^ook can be taken from bim ; and if Jho 
does COOT tl^ two Of three fint questions, it wiilbeiliipo«ibte locofj^^tbe 
pf*f*Vffli niinef lonsi a 
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90 COMPOUND ADDITION, 

PraetietU Quet (ioiM in Money, 

1. Add together $21,71 ct8.3 $63,43 cts.; $84,96 cts. 

Ans. $170,09 cts. 

3. A. owea me $91,64 cts, 7 m.; B. $103,75 cts.; and 0. 
$31,43 cts.; what do they all owe me ? 

' Ans. $315,81 cts. 7 m. 
8. A. owesB. $91,73 cts.; C. $113,41 cts.; and D. $119, 

91 cts. : I demand what he owes to B. G. & D. 

Ans. $334,05 cts. 

4. A. has a demand upon B. for $643,30 cts.; upon G. 
for $319; and uponD. 9750, 94 cts.; I demand the sum of 
all his debts. Ans. $1613,14 cts. 

5. A farmer sold 3 yoke of oxen; for one yoke he re- 
ceived $105; one $117,75 cts.; jand one $95,55 cts.; what 
did they all come to? Ans. 318,30 cts. 

6. What is the value of 3 ships, appraised as follows, viz. 
oiie at $4750; one at $6743; and one at $7891? 

Ans. $19383. 

Lawfid Money, 
Formerly the money of account of the United States 
was pounds, shillings, p«nce and farthings: in the first and 
second editions of this work, I neglected that method of 
reckoning altogether, excepting in exchange, and it is my 
opinion still that the knowfedge of lawful monev ought to 
be obliterated entirely from our schools: but tne tide of 
public opinion in many sections of the country is so strons 
m favor of keeping up that method of reckoning, that I 
have added a few questions in each rule in that currency 
for the gratification of those who wish to ke^p up that 
method of reckoning; those who do not think it of any 
consequence, t&ui lie^ect tiiat part «nd attend to the Fed- 
eral Currency altogether. 

(*) liAwrvx. Monet. 

(1) 4tarthings make 1 penny, marked qr. d. 
m 13 pence « % 1 shilling, « $. 

(3) 30 shillings " 1 pound, " £\ 

^esUoru.^l, How n>aiiv ferthingB make a pent^T— 2. Fence aBbifliof? 
8. Shillings a poundl— 4. What money is this calledl 

^ The Taloe of a poood is diflbrent in diftreiil Statss, («e eieohaqge,) but 
IB aU the New Eqfland States it is the same. 
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ADDITION. 








£XAXPLEf. 




£. 


«. 


d. 






£. 9. 


133 


19 


la 






463 17 


333 


12 


4? 






143 15 


96 


16 


7, 






311 11 


13 


11 


6 






19 11 



ft 



467 /- ;0 /;4J 837 16 Of 



Prtictieal Queshons. 
1. A merchant has due from one man, £341 13«. 9id. 
from anptheri&341 175. 6</.; from another £311 19^. 6£^.> 
what is due from them all? Ans. £695 9*. d^d. 

(4) Tkot Weight. 
By this Weight is weighed («) gold^ silver, ire. 
34 Grams make 1 Pennyweight, 4narkedgT.|n4y^ 

20 Pennyweights " 1 Ounce, " oar. 

13 Ounces " 1 Pound, " ». 

Q^t9tiolM. — 1. Howmaay graiiui make a pennyvreight? — 2. I^enny- 
weigbts an ounce'l — 3. Ounces a j^indl— 4. What weight do you call thist 
—5. What is weighed by this v/eight/ 



Ih. 


ox. 


pXBt 


f^' 


Ih. 


6X. 


pvat. 


ifT* 


345 


10 


19 


33 


3345 


11 


19 


33 


146 


11 


16 


30 


133 


7 


8 


9 


145 


3 





7 


34 


5 


16 


17 


538 





17 


3 


3504 


1 


5 


1 



Practical Questions in Troy Weight. 
1. A man has two wedges of gold, one weighing 35 lb* 
3oz. 13 pwt., and the other weighing 1 lb. 11 oz. 13 pwt 
7 ^r.^ I demand the weight of the two wedges. 

Ans. 27-lb. 3 oz. 4 pwt. 7 tfr. 
3. What is the weight of the foUowing silver articles, 
Tiz. dne spoon weighing I lb. 10 oz. 19 pwt.; one tankard 
weighing 4 lb. 602.1* one basin weighing lib. 10 oz. 19 
pwt.? Ans. 8 lb. 3 oz. 18 pwt 



y Google 



<^ 



t2 COMPOUND ADDITION. 

(*) Avoirdupois Weight. 

By this weight is weighed (?) sugar, iron, steel, dyewoodi, 

and aU drossy metals; hay, flour, and numy oth^ 

articles of trade. 



i) 16 Drams make 


1 Ounce^ 


marked 


dr. ox. 


'-) 16 Ounces " 


1 Pound, 


€t 


lb. 


[^) 28 Pounds « 


1 Quarter, 


U 


qr. 


4) 4 Quarten " 


1 Hundred, 


t( 


eAt. 


'0 20 Cwt. " 


1 Ton, 


(( 


ton. 



^estions. — ^1. How many drams make an onncel — ^2. Ounces apoundl 
— 3. Puttods a quai*ter?— 4. Quarters a hundredl — 5. Hundreds a tonl — 
6. What weight is this calledT— 7. What is weighed by this weiKfat*! 

EXAMPLES, 

Tons. ewt. qr. ib. oz, dr. Tons. cwt. qr. lb. oz. dr. 

444 12 1 12 2 18 123 12 2 22 10 12 

41 11 10 12 13 321 19 3 27 15 16 

123 19 3 12 15 15 141 12 2 19 11 12 



610 3 1 7 15 9 587 5 1 14 



Prmctieal Qiuestions tn Avoirdupois Weight. 

1. Add together the following parcels, viz. 12 cwt. 2 qr. 
17 lb.; 1 ton, 19 cwt. 3 qr. 27 lb. 15 oz. 15 dr.; and 2 tons, 
12 cwt. 2 qr. 201b. 12 oz. 10 dr. 

Ans. 5 tons, 5 cwt. 1 qr. 9 lb. 12 oz. 9 dr. 

2. What is the weight of 3 hhds. of sugar, weighing as 
follows, viz. 1st, 9 cwt* 8 qr. 12 lb.; the 2d, 10 cwt. 1 qr. 
and 12 lb.; and the 3d, 8 cwt. 3 qr. 27 lb. f 

Ans. 29 cwt. qr. 28 lb. 

(*) ApoTH&ciLRiEs' Weight. 

By this weight 4s teeighed (^) Medicine, ^e. 

(I) 20 Grains make 1 Scruple, marked gr. se. 

(?) 8 Scruples . " 1 Dram, « dr. 

P) 8 Drams " 1 Ounce, *< oir. 

(4> 12 Ounces " 1 Pound, " lb. 

4iu§»iums. — 1. How manv grains make a scruple V-2. Scruples a dramt 
-^'J. Drams &r ounceV-4. 6iuicea a pouDdt— 5. What weight is this calf 
ledV-6 What is weighed by this weightl 
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KXAXFLBt. 



16. 


ox. 


dr. 


ic. 


«y- 


lb. 


OZ. 


ilr. 


M. 


If* 


88 


6 


7 


3 


19 


ISl 


11 


f 


9 


19 


10 


5 


4 


1 


10 


dii 


ft 


e 


1 


11 


11 





3 


2 


11 


191 


1 


4 


1 


9 


45 


1 





1 





1224 


4 


2 


% 


19 



PractUul QueBtions in Apoihtcaries^ Weight. 

1. Add together221b. oz. 1 dr. 2 sc. ISgr.; 121b. Ooz. 
6 dr. 2 8C. 19 gr.; and 22 lb. 1 dr. 1 sc. 19 gr. 

Ans. 56lb. 1 oz. 2 dr. 1 sc. 11 gr. 

2. Add together 11 lb. 11 oz. 6 dr. 2 sc 12 gr.; 21 lb. 
doz. 6 dr.; and 122 lb. 9 oz. 2 dr. I sc. 10 gr. 

Ans. 156 lb. S oz. 7 dr. 1 se. 2 gr. 
(12) Long MsAsuik. 
By this measufe is measured {^J) distances; and by some 

it is called running measure. 
Q) 9 Barley Gomf make 1 Inch, marked bar in. 
(2)12 Inches *^ 1 Foot, « ft. 

M S Feet " 1 Yard, « yd. 

h) 5^ Yards « 1 Rod, « rd. 

(*)16iP«et " 1 Rod, « rd. 

(6)4to Rods " 1 Furlong, " Jur. 

(7) 8 Furlongs " 1 Mile, « Jtf. 

(8) 3 MUes " 1 League, " lea. 
f«)60 Geographical or > 1 Degree of the Earth's 
no)69^ Statute Miles J great circle, deg. 
(")S60 Degrees " 1 Circle, " dr. 

Questions. — I.JHoiv many barley corna make au inch'! — 2. Indies a 
fool?— 3. Feel a yard? — i. Yards a rod? — 5. Feet a rodT— 6. Rwla a fiur- 
bngt — ^7. Fui-loii||» a milel — 8. Mileea league! — 9. Geographical miles a 
dej^l— ICxStatitte miles a degree'?— 11. Degrees a circfel— 12. What 
measure is this called ? — 13. What is measured by this measure*? 

* EXAMPLES 

Veg. ' Stm, Jur. rd. ft. in. bar. Miles, ftir. rd. yd. ft. 

122 68 6 30 15 10 2 240 7 S9 4 2 

'211 10 4 20 15 9 1 213 6 11 2 1 

31 6 2 39 14 2 2 t2 4 31 2 2 

21 37 . 3 4 12 12 144 • 2 ^ 4 1 



386 53i 1 16 8i 1 611 5 25 3 6 



4* 
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U COMPOUND ADDITION. 

Praeiieal Quet ftont in Long Mea$ure» 

1. The difltance from A. tb B. is 3 miles 6 fur. 27 rodt| 
from B. to C. is 1 lea. S miles, 7 fur.; from C. to D. d7 lea. 
1 mile^ 3 fur. 39 rods; I demand the distance from A. to D. 
Ans. 30 lea. 3 miles fur. 36 rd. 
3. A ship sailed south 6 lea. 1 mile; S. S. E. 9 lea. 3 
miles fur. 39 rd.; £. S. £. 31 lea. 1 mile 6 fur. 7 rds.; 
what was the whole distance sailed? 

Ans. 37 lea. 1 mile, 7 fur. 6 rds. 

Q) Land or S^vare Measure. 

J%i$ measure is used in measuring (s) all things that have 
length and breadth without regard to thickness. 

1) 144 Inches make 1 Foot^ marked in. ft* 

2) 9 Feet « 1 Yard, " yd. 
8) 30] Yards " . 1 Rod, *' rd. 
4) 373j Feet " * 1 Rod, « rd. 

\6) 40 Rods <' 1 Rood, " rood. 

1 4 Roods " 1 Acre, " acre. 

) 160 Rods « 1 Acre, « acre. 

Qmsstians* — 1. How many inches make a square footT—2. Feet a yardi 
—-8. Yard«i a rodl-^. Feet a rodl-— 6. Rods a roodt— 6; Roods an acrel— 
7. Rods ao acrel-* 8. What measore is this calledl-- 9. What are measure 
ed by iti 



Jicres. 


roods. 


rds. 


ft. in. 


Jieres. 


roods. 


rds. 


373 


3 


39 


316 133 


313 


3 


39 


143 


3 


36 


370 143 


148 


3 


39 


123 


1 


10 


16 43 


143 


3 


10 


331 


' 


7 


8 139 


341 


3 


89 


860 





3 


340} 16 


846 


3 


27 



PraeHeal Q^estions in Land, or Square Measure. 

1. A roan had several lots of land; the 1st contained 37 
acres 3 roo^s; the 3d, 19 acres, 3 roods, 37 rods, 17 feet; 
and the 3d, 6 acres, 3 roods, 39 rods: I demand the quan- 
tity in the 3 lots. Ans. 54 acres, 36 rods, 17 feet. 

3. Add-iK^ether 64 acres, 3 roods, 39 rods; 61 acresj S 
roodsi 17 ro&; sjnd 104 acres, 3 roods, 33 rods. 

Ans. 331 acresj roods, 38 rods* 
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COMPOUND ADDITION. » 

(w) Wink MxAiTOB. 

Byikii meoiurei we metuured (is) vfine^ nOn, fin, and ol- 
mo$t every thing that is sold hy the gaUon^ fe. A §ti^ 
lonwine measure i» equal to 231 solid, or cubicinehes. 

(^ 4 Gills make 

(2) 3 Pints " 

(3) 4 Quarts " 
(4)49 Gallons '' 
(6)63 Gallons " 
(6)84^ Gallons " 
m 136 Gallons or 
?8) 3 hhds. « 
h) 2 Pipes, or 
>iu)252 gaL 

^usOona.—'l. How manygiHa make a niot^— 2. Pints a qnutl— 3. 
" ' ' Galhma a tierce?— 5. GallMH a ho^dMsdr— 6. Gal- 



1 Pint, marked 
1 Quart, " 
1 Gallon, «' 
1 Tierce, " 
1 Hogshead, « 
1 Puncheon, " 


& 
hhd. 

pun. 


1 Pipe, 


pve. 


1 Tun, '« 


ten. 



QoirtB a gallon t— 4 

lom a poncheon? — 7. Gallaos a 



.Uallaosa pipe7 
ton?— 10. Gallons a tnn?-^ll. What 
Iby it? 



?— 8. Hoffsbeads a pipe?— 0. Pii 
' thia€alted?-»l2. 



Pun. 

143212 

43200 71 

32111 21 

272 10 



t 

1 
2 
1 





1 




SXAUPLKfl. 

43 
4 
3 



218796 58 



175 



hhd. 
1 
1 


1 



41 
21 

17 



1- 


1 




17 2 



PradkcH quoHons in Wtne Measure. 

1. What is the sum of the following parcels, viz. 19 saL 
3 qt 1 pt ; 12 gaL 1 qt ; 21 gal. 3 qt ; and 1 hhd. 3 gal. ? 

Ane. 1 hhd. 56 gaJ. 2 qt 1 pt 

2. A merchant received from Lisbon at one time 123 pijx 
1 hhd. 62 gaL 3 qt. 1 pt ; at another time 43 pip. 1 hhd. 
41 gaL 2 at ; and at another time he received 4 pip. 40 gaL ; 
what did ne receive in all ? ' ^ 

Ans. 172 pip. IB gaL 1 qt 1 pt 
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m cffiAOPOura^ additiov. 

(^) AiiB AXtD Bjsbk Mhasiteb. 
By this meoiwx is bought and sold (d)6eer, mUk, ^«. One «2e 

or beer gallon contains 282 soUd inches, 
}) 3 Pints make < 1 l^uaxt, mad^pd pt. of. 

2) 4 Quarts " 1 GaUon, " goL 

^) 8 Gallons «* 1 Firkin Ale, " Ji.Jir. 

*) 9 Gallons " 1 Firkin Beer^ « B. /ir, 

fi)36 Gallons " 1 Barrel, «« bbr. 

1 Jbbr.or 54G.« 1 hhd., « hhd. 

S Barrels << 1 Butt, ** btUt. 

QtteatioM, — 1. How many pinto make a quart t— 2. Quarts a nOon 1 
-^. Gallonfl a firkin of ale i--4. OaUoas % firkiii of beerT- 6. Gallont a 
barren— 6. Barrels or gallons a hogbheadl— T. Barrels a biitt1--8. Wha: 
i is this calledl-nO. What are meascred by ill 



8 









EXAXPX.ES. 








Hkd. 


K^' 


r- 


pt- 


Bbr. 


$^ 


^, 


P«. 


22 


51 


1 


132 


31 


S 


1 


91 


52 


2 


1 


920 


85 


3 


1 


9 


43 


1 





91 


15 


1 


1 


6 


41 


2 


1 


9 


29 


3 


1 


181 


27 


1 


1 


1145 


2 


3 






Practical Q^estion8 in Me and Beer Measure* 

1. Add together the foUowiAg quantities of beer, viz.— - 
$8 hhds. 51 gal. 3qts,; 4 hhds. 52 gal. 2 qU.; and 19hhds. 
16 gal. 1 qt. Aug. 68 hhd. 12 gal 1 qt 

2. The following ; parcels of beer were sold to a mer- 
chant: first, 19 hhd. 27 gaL 8 qts.; second, 31 hhd. 21 gal. 
2 qts.; at the third ti^e, 11 hhd. 6 gal. 3 qts. : what was 
sold him at the three times ? Ans. 63 hhd. 3 gal. qt. . 

jSoiiiD Meabuee. 
By this is measured (^)aU such things as have len^thibreadth 

and thickness; such as stone^ timber^ toood^ oark, ^e. 
0) 1728 Inches j make 1 Foot, marked in.Jt 

2) 27 Feet^ / ** 1 Yard, " yd 

^juesUons, — ^1. HoW many inches make a foot in Solid MeasuraT — 
% Feet a yatdl— S. Feet of ixmnd tunber a toDK-4. Feet of Hawn timber 
a ton?— 5. What Are Qieasured bythismeaanrel 

s 
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BXA1IPLS8. 








AftNlt. 


A 


ffl. 


Yd$. 


& 


m 


S3ft 


49 


1721 


234 


1727 


8S1 


86 


246 


678 


Stl 


1672 


l26 


41 


1000 


565 


20 


1242 


9 


86 


1259 


69 


21 


43 


581 


14 


770 


1549 


9 


1228 



FraetitaX Qiteftfom. 
1. VHiat is the sum of the three following sticks of tim- 
ber, Tiz. the fint> 3 tons, 49 ft. 1672 inches; the second, 4 
tons 47 ft. and 1000 in. ; the third, 6 tons, 40 ft. 1001 in. ? 

Ans. 15 tons, 38 ft. 217 in. 
8. Add together the following parcels, viz. 29 tons, SO ft. ; 
56 tons, 39 ft. 127 in.; 61 tons, 19 ft.; and 71 tons, 27 ft. 
1649 in. Ans. 219 tons, 36 ft. 48 in. 

(^) Wood and Bark Mkabvre. 

Wood and hark are hought and sold by the cord or foot; a 
foot of wdod or bark contains 16 solid feet, or one eighth 
of a cord; and a pile (6) 4 feet high, 4 feet wide and 
Sfeet long contains one cord. 

(0 1728 Inches make 1 Solid foot, marked trt. ft. 

(2) 16 Solid feet " 1 Foot of wood, " ft. 

M 8 Feet of wood 1 Cord, « eord, 

(4) 128 Solid feet " • 1 Cord, " cord. 

Qmeations. — 1. How many inches make a solid footl-^-2. How many solid 
feet a foot of wood?— 3. How many ieet of wood a cord?>~4. How many 
flolidfeet a cordl — 6. What measure is this called? — 6. What must be the 
dimensions of a pile of wood to contain a cord? 

EXAMPLES 



eords. 


.^. 


in. 


eords. 


fl- 


«n. 


9 


127 


1642 


64 


90 


146 


9 


106 


642 


9 


10 


140 


40 


50 


60 


70 


80 


90 


61 


11 


9 


10 


21 


31 



114 39 625 154 73 407 
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» • COMPOUND ADDITION. 

Proetfcal QtM^ttofM in Wood and Bark Meature, 

l.« Add together the following parceLi .of wood^ viz. 64 
cords, ISO feet; 72 cords, SI feet; and 132 cords. 

Alls. 259 cords, Ids. 4fet. 

2. Adds cords 4 feet of wood, 12 solid feet; 6 cords 6 
feet of wood, and 12 solid feet; 9 cords and 6 feet of wood 
together. Ans. 20 cords, 8 s. feet. 

Drt Measure.. 
Bv ihu measure is botight and sold (^) sait, eom, and att 
leinds of grains 268.8 soHd or cubic inches make one gal- 
Ion of corn, 4*c. 

1 Quart, marked qt,pt. 



'1\ 


4K Pints make 


>2\ 


4 Quarts " 


^) 


2 GaUons << 


**) 


8 Quarts " 


«) 


4 Pecks or 92 qts. 


^) 


8 Bushels '« 


t) 


86 Bushels << 



gak 






1 Gallon, 

1 Peck, 

1 Peck, 

1 Bushel, 

1 Quarter, 

1 Chaldron, 

QuetlMmf, — I. How naoy pints in drv meaunire make a qaartt— 2. How 
many quarts a gallon t — 8. GaUons a peckl — 4. Quarts a peck? — 6. Pecks 
or miarts a busbell — 6. Bushels a quarter? — ^7. Bushels a chakhron?— 
8. What are bought and sold by this measure 1 

EXAMPLES 

CA. bu, pks. gal. qts. pis, Qr. hu, pks, gal, qts, pts. 



654242 32 


2 


1 


2 





42 


7 


'3 


1 


3 


1 


52312 31 








3 


1 


312 


6 


2^ 





2 





213 20 


3 


1 


2 





743 


2 


1 


1 


1 





4201 11 


2 





1 


1 


7 


6 


3 





8 


1 


710970 24 


1 





1 





1106 


7 


3 





fi 






Practical Questions in Dry Measure, 

1. Add together the following parcels, yiz, 1627 bu. 8 
pks. 7 qts. 1 pt.^ 972 bu. 2pks. 1 qt.; 2471 bu. 1 pk. 2 qts. 
1 pt. Ans. 5071 bu. 3 pks. 3 qts. 

2. The followinff quantities of coal were sold to a JVier* 
chant, viz. 41 chaL 30 bu. 3 pks.; 51 chaL 85 bu. 1 pk.; 
and 60 chal. 7bu.^ what was the quantity sold? 

Ans* 154chal. 1 bu. Opk. 
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COMPOUND ADDITION. it 

Cloth Mkasvex* 
By this meawre i$ bought and sold (J) elotks and Mlfct» ^ 
O) Scinches make 1 Nail, marked tn. mi. 

(2) 4 Nails " 1 Quarter, « 

(8) 4* Quarters « 1 Yard, " 

(*) 3 Quarters *' I EU Flemish, « 
M 5 Quarters '' 1 £11 English, '' 
(«) 6 Quarters " 1 Ell French, " 

Queationa, — 1. How mai^ inches make a nail in cloth meaaore?— J. 
How many nails a qnarterl — 3. Qoartera ayardt— 4,Q;wirtiei«iui ell Fkmishi 
5. Quarters an ell English?— 6. Quarters an ell Fnnqlif— 7. What are 
bought and sold by this measorel 

SXAMPLES. . 



E.F. 



6543 


•5 


1 


^44 


4 


3 


' J46 


3 


3 


136 3 


3 


3454 


4 


8 


3S1 


3. 


1 


334 


.0 


3 


345 3 


3 


6543 


3 


2 


131 


1 


3 


131 


3 


1 


313 1 





6543 


2 


1 


300 


3 


3 


303 


3 


1 


133*1 


8 


23085 


5 





888 


3 


1 


906 


1 


3 


709 3 


1 



Prtuctieal Q^estio1U in Cloth Measure, 
h Add together the following pieces of cloth, viz. 39 ydi. 
3 qr« 3 na,; 30 yds. 1 qr. 3 na.; 36 yds. 1 qi^ 1 na.; and 
another piece containing as much as all the others. 

Ans. 193 yds. 1 qr. 
* 3. Hovf many French ells in the following pieces of doth^ 
yiz. first 33 qr. 3 na.; secoi^d 31 qr. 1 naj £ird 50 qr. 3 na.; 
and fourth 91 qr. 1 na.? Ans. 33 F. ells, 3 qn 3 na. 

Of Time. 
Time is divided into Q) seconds^ minutes^ hours, days^ 
weeks, months and years*. 



;'> 


60 Seconds mail 


'S) 


60 Minutes <' 


us 


34 Hours « 


V 


7 Days " 


^6) 


4 Weeks " 


*1\ 


13 Months " 


[^) 


13 Solar months " 



1 Minute, marked 


se. m. 


1 Hour, « 


K 


1 Day, « 


d. 


1 Week, « 


w. 


1 Month, " 


mo. 


1 Lunar year, " 


year. 


;Yf«. . i'\ 


year. 



365 T}%^8, 5 hours, 49 min.57 se. make 1 Solar year. 



/ 
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•0 COMPOUND ADDITION. X 

To remember the number of days in each calendar 
ttonth, commit to memory (lo) the following lines:— yiz. 
Thirty days hath September, 
April, June and November; 
All the rest have thirty one 
Except the second month alone, 
Which hath but twenty-eight in fine 
Till leap year gives it twenty nine. 

NoTK* — (11^ When any year can be divided by 4 i/oithout 
a remainder, tt is leap year; and February has 29 days. 

^uMont, — 1. What are the divinions of tiiiiel-^2. l^w many seconds * 
make a minutel— ^. Minutes an hour?— 4. Hours a dayl— 6. Days a week? 
—6. Weeks amontht— 7. Months a lunar yearl'-S. Months a solar yearT— 
•. How many days, &c. make a solar year?— 10. W4iat should be commit- 
ted tQ memory in order the more perfectly to remember the number of days 
in each calendar month?— 11. When is any year considered Bissextiieor 
bapyearl 

SXAMPI.ES. 

L,yrs. mo. w. d. h. m. s. 

123 11 6 Sd 59 59 

133 11 1 4 21 20 40 

191 12 3 3 11 12 10 

351 11 1 2 10 10 9 



7 3 2 18 43 58 



L.yrs. mo. 


d. 


h. 


m. 


s. 


12 12 


27 


23 


59 


59 


19 9 


4 


11 


12 


11 


21 4 


6 


1 


10 


9 


41 2 


4 


6 


9 


40 


95 2 


14 


18 


31 


59 



Practical Questions in Time. 
1. Add together 12 years, 6 mo. 3 w. 6 d. 23 h. 12 m. 
12 s.; 49 years, 5 mo. 2 w. 4 d. 12. h. 9 m.; 1 year, 9 mo. 
1 W. 1 d. 1 h. 6 m. 

Ans. 63 yrs. 8 mo. 3 w. 5 d. 12 h. 27 m. 12 8. 
3. Add 21 yrs. 9 mo. 6 d.; 31 yrs. 6 mo. 21 d.; 6 yn. 
4 mo. 9 d.j and 12 yrs. 7 mo. 10 d. together. 

Ans. 72 yrs. 1 mo. 18 d. 

Of MoTioy. 

(1) 60 Seconds make 1 Prime Minute, marked " ■ 

(2) 60 3finutes " 1 Degree, " *» 

(3) 30 Degrees « 1 Sign, « *. 
(^) 13 Signs, or 360 Degrees the whole great circle of die 

[Zodiac 
QiiMlioiis.-^, Bfm joany seconds a prime mimttet— 2. How vmagf 
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COMPOUND ADDITION. 81 

I a degree /<— 3. Degneea a slgal — I. Signs or degrees a circle of tbt 
Zodiac? 

EXAMPLES. 

O I // «, ® '' " 

35 17 18 9 8 55 44 

17 49 56 1 36 44 55 

6 35 34 8 18 36 13 

10 17 16 1 9 33 33 



The follotoing are denominations of things counted by 
the Tale. 



1) 13 Particular things make 1 Dozen^ 

A 13 Dozen " 1 Gross, 

'3) 13 Gross or 144 doz. " 1 Great Gross. 



ALSO, 

(4) 20 Particular things make 1 Score. 

QuetUons.T-l. How many particulars make a dozen'? — 2, How many 
do*, a grossi— 3. Gross or doz. a great gross? — 4. Particulars a score t 

Denominations of Measures not included in the Tables. 

6 Points make 1 Line, 
13 Lines " ^ 1 Inch, 

4 Inches " 1 Hand 

3 Hands " 1 Foot, 
66 Feet, or 4 Poles, a Gunt^^ Chain, 

3 Miles " 1 Leag- . 

** A Hand is used (') to measure horses. A Fathom («) to 
measure depths. A League (^) in reckoning distances at 
sea. 

N. B. A Quintal of Fish weighs Q^) 1 cwt. Avoirdupois. 

Questtona. — 1. How many psnata make a Unel — 2. How many lines an 
inchi — 3. Inches a handl — 4. Hands u foot? — ^, Feet or pol^ a gnnter's 
chainl — 6. Miles a leastiel — 7. For what is a hand usedl-*^, A fatliom? 
— ^9. A league? — 10. What is the weight of a quintal fish? 

Note. — ^The pupil, after answering the preceding ques- 
tions, both in simple and compound numbers, shoidd as a 
method of review,be required to answer them promiscuously, 
either by himself or in a class j and should any difficulty be 
found in ^ving an answer, he is advised to turn back and 
consult his rule, until a thorough knowledge of the same is 
obtained. 

5 
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y- COMPOUND SUBTRACTION. 

Definition. — Compound Substractioii teaches (i) to find 
the difference between a larger and a smaller number, 
which have several denominations. 

RuJLE. — Write down (^) the largest of the two numbers 
first, and under it write down the smallest; observing (3) to 
place every denomination under that of the same name, 
dollars under dollars, &c. ; begin to subtract (4) in the 
lowest denomination, and take the lower from the upper 
line; if any particular figure in the lower line in any of 
the denominations, is larger than the one over it, (^) subtract 
the lower figure from the number that it takes of this to 
make one of the next higher denomination; and to the 
remainder add the top figure, and set the sum down, and 
carry one to the next denomination; proceed thus through 
all the denominations. 

Proof. — (^) Add together the remainder and lower line, 
carry as in compound addition; the sum will be like the. 
upper line if the wcik is right. 

Que8iio7i8. — 1. What iloes coiupound suLtraction teach? — 2. How are 
tlie two numbeis far subtraction wrote down'! — 3. What are you to ob- 
serve'? — 4. Where do you begin to subtract-? — 5. If any particular figure in 
the lower line in any of the denominations, ia'larger than the one ovei* it, 
how Uo you then subtract'?- -6. What is the method of proof 1 

^ American Monet.* 

Volh, cts. ^ ' Dolls, cts, m, Dolls, cts, m, 

1241 79 9 4812 29 7 1000 00 

992 87 S 704 21 6 999 99 9 



248 92 1 3608 8 1 1 



Practical Questions in Amertcan Money, 

1. A man lent S E. 3 dolls. 3 d. 3 c. ; and received 2E. 
2 dolls. 99 cts. and 9 mills; How much remains due? 
Ans. 10 dolls. S3 cts. 1 m. 

• Scholars cannot be too frequently and thoroughly exercised in the several 
tables of weights, measures, &c. while passing through subtraction as well 
as addition; for this is certain, that no scholar can be too familiar with com- 
pound numbers; as their use will frequently occur in subsequent rules and 
examples of arithmetic. 
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3. A man had an estate valued at 3505 dolls. 6 d. 9 cts 

3 m.; he had three sons, to each of whom he gave &04 dolls* 

5 cts. 2 m.; he also gave to two daughters, 75 dolls. 75 cts. 

each; what had he left? Ans. 1841 dolls. 97 cts. 6 m. 

3. A man was worth 9473 dolls. 65 cts.; by a misfortune 

lost 4549. dcdls. 75 qts.j What was he worth af- 

Wa the loss!" ' ' Ans. 4923 dolls. 90 cts. 

Lawpxtl Monet. 

Jb. 8. d. £. 8, d. 

647 16 6k 913 11 

549 17 7i 897 13 



97 18 rOi 14 18 9i 



Practical Questions tn Lawjvl Money. 

1. What is the difference between £141 17*. 6d, and 
£241 12*. ^d.} Ans. £99 15*. ^^d. 

2. Lent £31 12*. Hd, and received £30 10*. llhd. 
what remains due ^ Ans. £1. 1*. 9|<2* 

Trot Weighjt. 

lb, oz, pwt, grs. lb. oz. pwt, grs 

323 10 19 22 31234567 6 12 20 

124 11 12 23 13432148 10 13 22 



98 11 6 23 17802418 7 18 23 



Practical Questions in Troy Weight, 

1. A person had a basin which weighed 3 lb. 10 oz. • it 
being melted in part, it then was wein;hed again, and its 
weight was 2 lb. 11 oz. 7 pwt. 4 grs.; what was melted off? 

Ans. 10 oz. 12 pwt. 20 grs. 

2. A silver smith had 21 lb. 9 oz. of silver; he re'fined it 
by melting, and then weighed it, and its weight was 15 lb. 
10 oz. 11 pwt. 19 grs.; wnat was lost by meJting.? 

Ans. 5 lb. lOoz. 8 pwt 6 grs. 



Digitized by VjOOQIC 



84 COMPOUND SUBTRACTION, 

S. How much silver must be given in exchanging a silver 
plate for a platterj; the "weight of the platter being 2 lb. 
- 10 oz.; and the weight of the plate 1 lb. 4 oz, 7 pwt.? 

Ans. 1 lb. 5 oz. 13 pwt. 

Avoirdupois Weight. 

T. cwL. qr. lb, oz, dr, T, cwt, qr. lb. oz, dr, 

12 19 2 27 14 14 134 12 3 20 13 12 

9 18 3 24 15 15 94 19 2 21 14 15 



2 14 15 39 13 26 14 13 



Practical Questions in •Avoirdupois Weight, 

1. A certain vessel was freighted with 22 tons, 13 cwt. 
1 qr. of iron; in a storm she was lighted by throwing a 
part of the cargo overboard; on her arrival at port, her 
cargo weighed but 15 tons, cwt. 1 qr.; I demand the 
quantity lost? Ans. 7 T. 13 cwt. 

2. A merchant had 31 cwt. 2 qr. 21 lb. of sugar; he sold 
to. A. 11 cwt. 1 qr.; and to B. 15 cwt. 2 qr. 17 lb.; what 
had he left? Ans^ 4 cwt. 3 qr, 4 lb, 

3. A merchant had 1 T. 3 qr. 27 lb. of sugar, it was all 
stolen but 1 cwt. 1 qr. 8 lb.; I demand the quantity stolen? 

Ans. 19 cwt. 2qr. 191b. 

4. I bought 27 cwt. 2 qr. 19 lb. of flour, and sold 19 cwt, 
3 qr. 27 lb.; what remained on hand? 

Ans. 7 cwt. 2 qr. 20 lb. 

Apothecaries' Weight. 



lb. 


oz. 


dr. 


sc. 


grs. 


lb. 


oz. 


dr. 


sc 


grs. 


14 


10 


6 


2 


19 


123 


6 


1 


1 


19 


6 


11 


7 


1 


16 


94 


11 


6 


2 


17 


7 


10 


7 


1 


3 


28 


6 


2 


2 


2 



Practical Questions. 

1. An apothecary had 12 lb. 6 oz. 2 dr. of medicine in a 
certain vessel; by accident it was broken, and there re- 
mained in a broken piece of it, 8 lb. 11 oz. 7 dr. 1 sc. 13 
grs.; I demand the quantity lost? 

Ans. 3 lb. 6 oz. 2 dr. 1 sc. 7 gr. 
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fi. What remains after taking 191b. 6oz. 3 dr. from 86 
ib. 7 oz. 7 dr. ? Ans. 7 lb. 1 oz. 4 dr 

3. What is the difference between 119 lb. 6 oz., and 111 
lb. 11 oz. ? Ans. 7 lb. 7 oz. 

Long Measure. 

Deg, mi. fur, rdt, ft, in, bar. Mi, fur, rdi, fi, in. oar, 

27 59 6 . 30 15 11 2 224 3 21 13 1 1 

9 27 7 35 13 9 2 95 6 32 14 9 2 



18 31 6 35 2 2 128 4 28 I4il 3 2 



?raci%eal (Questions in Long Measure, 

1. Subtract M mi. 3 fur. 26 rds. from 26 mi. and shew 
the difference. Ans. 1 nu. 4 fur. 14 rds. 

2. Express the diflerence between 200 mi. 6 fur. 29 rds.; 
and J50rai. 7 fur, 2 rds. 4 yds. 2 ft. 1 bar. 

A"i3 <i9 mi. 7 fur. 26 rds. 0yds. ft. 11 in. 2 bar. 

3. Expted-: tlie difference between 7 lea 2 mi. 6 fur. 27 
rds.; and 5 lea. 1 mi. 7 fur. 30 rds. 

Ans. 2 lea. an. 6 fur. 37 rds. 

4. A man agreed with another to go 51 ml 4 fur., and he 
went 60 mi. 2 fur.; how much fuitner did he go than he 
agreed to? Ans. 8 mi. 6 fur. 

Land, or Square Measure. 

Acres roods rods feet Acres roods rods feet inches, 

126 1 39 16 2456 1 12 10 11 

112 3 30 14 1367 2 22 9 7 



18 2 9 2 1088 2 30 



Practical Questions in Sqtuire Measure. 
' 1. A man's farm contained 246 acres, 1 rOod, 7 rods; he 
sold to A. 27 acres, 2 roods, 1 rod; to B. 39 acres, 39 rods; 
and to C. 50 acre^ 2 roods; how much had he left? 

Ans. 129 acres, 7 rods. 
. 2. A man had 700 acres of land; and he had four sons; 
^dthe oldest he gave 60 acres 2 roods; and to the second, 
ird and fourth, he s^ave half as much to each as he did to 
first; how mMch h id he left? Ans. 543 acres, 3 roods. 
5* 
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S. A man had 3472 feet 142 inches of boards, he sold 1249 
feet 126 inches; what had he left? 

Ans. 3323 feet, 16 inhces. 



Wine Measure, 

pt. Pip, kh 
1 23 1 

10947 7.5 2 19 59 . 3 



Ptinn. gal qts, pt. Pip, hhd, gal qts, pt. 
12345 70 8 1 23 1 60 2 1 



1397 79 1 



Practical ^Questions in Wine Measure. 

1. A wine seller bought 22 hhds. 54 gals, of wine; he sold 
12 hhds. 60 gals.; I demand the quantity unsold ? 

Ans. 9 hhds, 57 gals. 

2. A. bought 247 gals. 3 qts. 1 pt. of rum; and he sold 
from it 198 gals. 2 qts.; how much had he left ? 

Ans. 49 gals. 1 qt. 1 pt. 

3. I demand the difference between 3 pipes, 1 hhd. 54 
gals.; and 1 pipe, 1 hhd. 61 gals. 

Ans. 1 pipe, 1 hhd. 56 gals. 



H. tons. 


ft. 


in. 


246 


49 


1720 


179 


46 


1723 



Solid Measure, 
i 

9 49 1727 



H. tons. ft. in. 
12 16 nil 



67 2 1725 2 16 1112 



Practical Questions in Solid Measure. 

1. A man had 249 tons 12 feet of round timber lying in 
the dock; in a high tide a part of it went adrift; there re- 
mained in the dock 142 tons, 12 feet, 1721 inches; I demand 
the quantity lost. Ans. 106 tons, 89 feet 7 in. 

2. What is the difference between 49 tons, 89 feet; and 
27 tons, 38 feet, 1272 inches? 

Ans. 22 tons, feet, 456 inches 

3. A stone cutter had on hand 1427 feet of stone; he .^^ • 
192 feet, 1427 inches; 1 demand the quantity unsold, i 

Ans. 1234 feet, 301 in , 
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Wood Measure. 

cords, sd.fU cords, sd.ft, cords, sdjt. 

134i5 127 1827 120 2456 11 

1297 121 1319 101 1341 125 



49 6 8 19 1114 14 



Practical Questions in Wood Measure. 

1. A wood seller bought 127 cords, 120 solid feet o'l 
woodj and sold 100 cords, 101 solid feet; how much had he 
left on hand? Ans. 27 cords, 19 feet. 

2. A coaster freighted his vessel with 65 cords, 118 solid 
feet of wood; in a storm he was obliged to light her by- 
throwing wood overboard; when she arrived in port, there 
was but 21 cords, 106 solid feet on board; I demand the 
quantity lost? Ans. 44 cords, 12 feet. 

S. What is the difference between 27 cords, 104 feet, and 
19 cords, 125 feet? Ans. 7 cords, 107 feet. 

Dry Measure. 

chal. hu. pks. gal. qts. pt. chal. bu. pks. qts. pU 

224 30 2 13 1 8456 27 8 6 

19 35 3 2 1967 30 2 7 1 



204 30 3 111 1488 33 . 61 



Practical Questions in Dry Measure. 

1. What is the difference between 7953 chal. 13 bu.; and 
8789 chal. 35 bu.? Ans. 4163 chal. 14 bu. 

2. A merchant in Boston had a vessel coming from Vir- 
ginia freighted with 2478 bushels, 3 pecks of corn; in a 
storm she was lighted by shovelling corn overboard, on her 
arrival in port, she had but 2027 bushels, 1 peck on board; 
I demand the quantity lost. Ans. 451 bu. 2 pks. 

Cloth Measure. 
En.E. qr. na. Yds. qr, na. 
21 4 3 121 8 3 

19 ' 2 3 109 2 8 

2 10 12 3 
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Fr.E. 


qr. 


na. 


12 


4 


3 


9 


5 


3 


2 


5 
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Practical Questions in Cloth Measure. 

1. A dealer in cloths had 3 pieces containing in all 80 
yards, Sqrs.: he sold 51 yards, 3 qrs. 3 nails; I demand 
what he had left? Ans. 28 vds. 3 qrs. 1 na. 

3. A merchant bought 6 pieces of cloth, each piece con- 
taining S6 yds. 3qr. 3 na., he sold two pieces; how many 
yards had he left? Ans. 107 yds. 3 qrs. 

Of Time. 

L.yrs. mo, to. d. A. m. se, Yrs. d, K 

31 12 3 6 12 21 22 125 321 12 

19 10 2 5 15 30 40 109 329 21 



2 1 20 50 42 15 356 15 



Practical Questions in Time. 

1. A man hired a servant for 6 years, 4 months, 3 weeks, 
6 days; and he stayed 7 years, 6 months, 3 weeks; how 
mucn longer did he stay than he first agreed to? 

Ans. 1 yr. 1 mo. 3w. Id. 

2. What is the difference between 21 years, 6 months, 
8 weeks,^ 4 days, 12 hours; and 19 years, 9 months, 2 weeks, 
6 days, 21 hours? Ans. 1 yr. 10 mo. w. 4 d. 15 h. 

(TASE XL 

(i) To find the difference between two dates^ when the time 
is expressed in years and calendar months and days.* 
Rule. — ^Write down (?) the latest date firsts (consider 
(S) whether the month is tiie first, second, or third, &c,: if it is 
J anuary, write (4) 1 in the column of months; if it is Feb- 
ruary, write (5) 2, if March, (S) 3,&c.; and after writing the 
months, {^) write the day of the month) and then write 
down the other numbers Q) under those of the same de- 
nomination; (^^ subtract, and the remainder is the dififer- 
ence between tne two dates. 

QiMt^ioiM^— !• What is required bv Case 2d in Compound SubtFactionl 

* Observe the following Table. 



Jamiaiy is Ibe first month. 1st 

Febwary . - - 2d 

Manh - • W 

April ... 4th 

May o - - 5th 

Juno • - - 6th 



July is the 7di month. 7th 

August ... 8th 

September ... 9th 

October . . • iOch 

November ... llth 

December • • . iSdi 
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—2. Which of the dates do you write down firstl — 3. What do you consid- 
ert — 1. And if it is January what do you write! — 5. If February, what? — 
6. If March, whati — 7. After writing the months, what nextl—S. Where 
do you write down the other Rumbersl — 9. What is the last step in tlua 
case. 

EXAMPLES. 

1. What is the difference of time between the 16th day 
of February 1800; and the 19th day of May 1806? 
Years. mo. d. 
1806 5 19 

1800 2 16 



6 3 3 Ans. 



♦ 



Note. — Tn this example the ktest year is inritten first. May being the 
6th month, 5 is put in the column of months, and the day of the month in 
the column for days ; and then the other denominations are put under those 
of the same name. 

2. How long between the 15th day of June 1729, and 
the 80th day of August 1806, inclusive? 

Ans. 77 years, 2 months, 15 days. 

3. I was bom the 7th day of May, 1777; what is my age, 
it being the 20th day of June 1810? 

Ans. 33 y^ars, 1 month, 13 days. 

4. A. gave B. his note on interest, dated the 21st of Au- 
gust 1804; on the 29th day of November 1809, the note 
was paid; I demand the time that the note was at interest? 

Ans. 5 yearjs, 3 months, 8 days. 



DECIMAL FRACTIONS. 

J9i$ the present currency of the United States is caleuMed 
wholly by decimals, it is absolutely necessary they shoM 
be perfectly understood by thepupiL 

Definition. — Decimal Fractions are (*) parts of whts2o 
numbers, and are separated therefrom (2) by a point calff d 
the separatrix; thus 12*5; which is 12 and 5 tenths, or 1*^^'; 
all the figures which stand at the left of the separatrix are 
P) whole numbers; those on the right are (<) ^fractions. An 
unit is supposed to be divided into if) ten e<faal partSy and 
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(^) the first figure on the right of the separatrix expressei 
the number of those parts ^ again, one of these parts is 
supposed to be divided into C') ten more equal parts ; and 
^^5 the second figure in decimals expresses the number of 
those parts, &c. Thus decimals {^) decrease in a tenfold 
proportion, as they depart from the separatrix; Q^) *5 is 5 
tenths; *05 is 5 hundredths; and *005 is thousandths, &c. 
Cyphers placed at the right hand of decimals HO do not 
alter their value; '5 *50 and *500 are decimals ot tne same 
value and equal to *5, but cyphers placed at the left (^) 
diminish their value in a tenfold proportion. 

Quetlioiw.— 1. Wliat are Decimal Fractions? — 2, How are they separa- 
ted from whole numbers? — 3. What are those figures called which stand at 
the left of theseparatrixl — 4. What those on the right? — 5. Into how many 
parts is the unit supposed to be divid«ll — 6. Wliat figure expresses tliose 
pans? — 7. How many parts is one of these ten parts divided intoV- 8. 
What figure expresses those parts? — 9. Do decimals increase or deorease as 
they depart from the separatrix, and in what proportion? — 10 Give an ex- 
ample. — 11. Do cyphers placed at the right hand of decimals alter their 
Ta]iie?«^12. Placed at the left, what eflect do they have? 

DECIMAL NUMERATION TABLE. 



S • 3 1 

i 1 1 i I 1 1 1 g 1 1 

54881128456 

54821 -12845 

548211284 

4 8 3 1 -1 2 8 

8 2 1-12 

2 1 -1 

1 

Note. — ^By the above table it is evident that the Talno 
of figozet fficreaie in whole nombenj M they dej(»aKt fiRNtt the 



1 


o 


M 


g 


s 


» 


7 


6 




6 
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separatrix; and in the fractions, the value of the figures 
decretise as they dei)art from the separatrix. This should 
be iUustrated by the Instructer and the pupil required to re- 
peat the table. 



ADDITION OF DECIMALS. 

Rule. — ^Write down the several sums to be added in 
such a manner, (^) that the units in the whole numbers may 
stand under units, &c. and tenths in decimals may stand 
under ten^s, &c. Add {^) as in Simple Addition, and (3) 
from the right hand of tne sum total, point off as many 
figures as are equal to the greatest number of Decimal 
Figures in either of the sums added; those on the left will 
be whole numbers, and those on the right decimals. 

Q^estu)n8. — 1. In what manner sliould the several sums in Addition of 
Decimals be setidownl — 2, How do you addl — 3. What method do you 
lake to ascertain which are whole numbers and which decimaJsl 

EXAMPLES. 



17123 


341-346 


74-789 


7123 


10341 


91-2, 


7-61741 


1-2 


•1345 


2-023 


•214 


10-32 



3d-2916 434*569 82*62041 18*643 



Practical Questions. 

1. Add 504-29, 64*1, 23-09, and 55*6 together. 

Ans. 64*708. 
. 2. Add $1327*64 cents; $2341*96 cents 9mill8; and $1572- 
21 cents together. Ans. $5241*819. 

3. Add 46*969, 6*01 and -946 together. 

Ans. 53*925. 

Note. — Dimes, cents, and mills are decimals of a dollar; 
one dime is one tenth, one cent is one hundredth, one mill 
is one thousandth: therefore the addition of American or 
Federal money, is the addition of decimals. 
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SUBTRACTION OF DECIMALS. 

Rule. — (^) Write the largest number down first, and the 
smallest under it, in the same order as in Addition, then 
subtract the same as in Simple Subtraction. 

Questions. — 1. What is the general rule for subtraction of decimak? 
EXAMPLES. 

234-101 91-91 1411 7-00041 

145-164321 81-11234 98-3 5-14864 



88-936679 



MULTIPLICATION OF DECIMALS. 

Rule. — Multiply (*) exactly as in whole numbers, and 
^) from the right of the product point off as many figures 
/or decimals as are equal tcr the decimal figures in the mul- 
tiplicand and multiplier counted together. If at any time 
there are not so* many figures in the product as this rule 
requires, (s) supply the defect by prefixing cyphers to the 
left of the product. 

Questions, — 1. How do you multiply decimals'? — ^2. How are the deci- 
mal places in the product ascertained! — 8. When there are not so many 
figures IB the product as this rule requires, what do you dol 

examples. 
11-23 1213 

117-8 -1321 



8984 1213 

7861 2426 

1123 3639 

1123 1213 



1322-894 pro. -01602373 pro. 

I!TdTE. — In the first example there beimj^ three decimal 
figures in the two factors, three figures am pointed off for 
decimals in thejproduct; in the second e Jniple there are 
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eight decimal figures in both factors, and the product con- 
sists only of seven iigures, therefore J prefixed one cypher 
and pointed all off for decimais. 



No 


M:ii:iplic. 




J\ 


Multiplier, 


Product 


1. 


1-23 


X 


by 


17-3 = 


21-394 


2. 


10-4 


X 


by 


123 = 


1279-2 


3. 


123 


X 


by 


1-45 = 


178-35 


4. 


•002 


X 


by 


•661 = 


•001322 



Practical " Questions. 

\ How much is the product of 29-5 multiplied by '96 P 

Ans. 28-320. 

2*. How BMich will 1000 pounds of butter come to, at 
lljl cts. per pound? Ans. $115. 

3. How much will 64*5 bushels of com come to, at $1.12 
cts. per bushel.^ Ans. $72-24 cts. 



DIVISION OF DECIMALS.- 

Rule. — Divide (}) exactly as in whole numbers, and 
(2) from the right hand of the quotient point oflf as many 
figures for decimals, as the decimal figures in the dividend 
exceed in number the decimal figures in the divisor; if there 
are not so many figures in the quotient as this rule requires, 
the defect must be supplied (^) by prefixing cyphers to the 
left of the quotient; if there are more decimal figures in 
the divisor than in the dividend, (4) place as many cyphers 
to the right hand of the dividend as will make them equal; 
and the quotient is (^) whole numbers till the dividend b 
all brought down; if a remainder still remains, (6) annex 
cyphers and continue the division; and the quotient thence 
arising will be decimals. 

Questions, — 1. How do you divide in decimals'? — 2. From which hand 
of the qnotient do you point off for decimals, and how many T— 3. If there 
are not so many figures in the quotient as this rule requires, bow must the 
defect be suppliedl— 4. How do you divide when tliere are more decimal 
figures in the divisor than in the dividend? — 5. What will the quotient thai 
be?— 6. What if there be still a remainder? 

EXAMPLES. 

1, It is required to divide 84-21 by 12'1. 
6 
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12-l)34-21(2-8 Jins. 
242 

1001 
968 

$$ rem. 

Note. — ^There being one more decimal figure in the dlT- 
idend than in the divisor, one figure is. pointed off from Uie 
right of the quotient for decimals; cyphers might have 
been annexed to the remainder, and the quotient carried to 
a greater degree of exactness. 

• 2. It is required to divide 1302 hj -101. 

•101)1302-000(1289l-089 Ans. 

Note 2. — In this example the dividend is whole numbers, 
and the divisor has 3 figures in decimals. I therefore an- 
nexed 3 cyphers to the right of the dividend before I divid- 
ed;, and after the dividend was all brought down, I annex- 
ed 3 cyphers to tiie remainder, and continued the division, 
and got the decimal part of the quotient, viz. *089. 

3. Required to divide 263-146 by 1820. 

1320)263-146(-199r*5VTr Ans, 

Note 3. — In this example there are 3 decimal figures in 
the dividend, and the divisor is whole numbers; therefore I 
pointed off 3 figures from the quotient, for decimals. 

4. Required to divide *4567 by 333. 

833)-4567(-0013|f f Ans. 

Note 4. — In this example,. there are 4 figures in decimals 
in the dividend, and the divisor is whole numbers; the quo- 
tient has but 2 figures; I therefore prefixed 2 cyphers to 
the left of the quotient, and pointed all off for decimals. 

5. Divide -07912 by -111. Ans. -71. t* 

6. Divide -00444 by 222. Ans. -00002. 

7. Divide -9023 by -11. Ans. 8-202t 

8. Divide 1 5-785 by 1 2; Ans. I -31 1 f. 

* Thu mark (f) signifies that there is a remainder ^ich is omitted ia 
the answer. 
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REDUCTION OF DECIMALS, ' 

CASEL 
(1) To reduce Vulgar Fretctions to Deeimah, 
Rule. — (2) Annex cyphers to the numerator, and divide 
by the denominator; the quotient is the decimal sought. 

Note. — A vulgar fraction is expressed thusf; the top 
figure is (3) a remainder left after division and is called the 
numerator; the bottom figure is (^) a divisor used in divis- 
ion, and is called the den ominator. 

Questions, — 1. What does Case 1st in Reduction of Decimals require? — 
2. How do you reduce Vi^Jgar Fractions to Decimals? — 8. What is the top 
figure of a Vulgar Fraction, and what is it called?— 4 What the bottom 
figui:e, and what called! 

EXAMPLES 

1. Reduce | to a decimal of the same value 
6)5000 



" v/ -SSSt Ans. 

S.^'Rfiduce i to a decimaljof the same value. Ans. -5 - 

3. ^Reduce i to a decimal of the same value. Ans. '25. 

4. 'Reduce | to a decimal of the same value. Ans. *75. 

CASE II. 
(}) To reduce numbers having different denominations to 
decimals. 
Rule.— Write down the several denominations (^) under 
each other, (3) beginning with the lowest and enaing with 
the highest; ("*) on the left of these draw a perpindicular 
line, and on the left of the line, place such numbers for 
divisors, against each denomination, as it takes of the low- 
est to make one of the next higher: (^) annex cyphers to 
the top figure and divide by the number standing against 
it on the left of the line; set the quotient (decimally) (6) 
against the next denomination below; (^) divide the next 
below by the number standing against it, and set the quo- 
tient as before; proceed thus through all the denominations, 
the last quotient is the decimal sought. 

Qaestions,—!^ What does Case 2d in Reduction of Decimals require?— 
2. How do you write down the several denominations! — 3. With which do 
you b^in and end?— 4. What is tlie next stepl— 5. How then do vou pro- 
ceedt-'O. Where do yoa set the quotient?— 7. What step do yoa tnoatml 
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EXAMPUCS. 

1. Reduce 12 pwt. 16 gr. to the decimal «df a poimd, 
Troy weight. 



24 
20 
12 



16-0000 

12-6666t 

0-6383t 



•0527t Ans. 
2. Reduce 6 oz. 12 pwt. 15 gn. to the decimal of a 
pound, Troy weight. 



24 
20 
12 



15000 
12-625t 10 
6-6312 



•5526 Ans. 
S. Reduce 2 cwt. 3 qts. 12 lb. 12 oz. 11 dr. to the decimal 
of a toQj Avoirdupois weight. 



16 
16 

28 

4 

20 



11- 
12- 
12- 

is- 

2* 



•14S2t Ans. 
4. Reduce 3 qr. 8 na. to the decimal of a yard. Cloth 
measure. 

4 



•9875 Ans. 



5* Reduce 2 miles 6 fur. 20 rods, 12 ft. 6 in. 2 bar. to the 
decimal of league, Long measure. Ans. •9382t. 

6. Reduce 3 roods, 30 rods, 29 yds. to the decimal of an 
•ere, Land measure. Ans. -94341. 

T. Reduce 56 gal. 3 qts. 1 pt. to the decimal of a hhd. al- 
loiiring 63 gal. to a hhd. Ans. -9027. 
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8. Reduce 39 ft. 1727 iD. to the decimal af a ton of 
round timber. - Ans. *9999t. 

9. Reduce 1 pk. 2 qts. 1 pt. to the decimal of a dhaldron. 

Ans. -00911. 

10. Reduce 12 mo. 3 wks. 6 dys. 23 hrs. 59 min. 12 sec. 
to the decimal of a year. ' Ans. -99991. 

11. Reduce 2 min. to the decimal of a month, allowing 
28 days to a month. Ans. -000041. 

12. Reduce 1 pint to the decimal 6f a hhd. Wine meas- 
ure. Ans. -00191. 

18. Reduce 1 week to the decimal of a year, allowing 18 
months to a year. Ans. -019231. 

14. Reduce 1 minute to the decimal of a year, allowing 
360 days to a year. Ans. -000001. 

15. Reduce 1 dram to the decimal of a ton. Avoirdupois 
weight. Ans. OOOOOlf. 

Note. — A decimal table of weights anr^ measures might 
be made by case IK which would be veiy convenient in a 
counting room, in which the several denominations in 
weights and measures might be reduced to the decimal of 
their respective integers in the following ma^nner. 

Cloth Measuhs. 
The parts of a yard reduced to the decimal of a yard. 

1 qr. .is -25 1 na. is -0625 

2 <' « -5 2 '^ ^' '125 

3 • « -75 3 " « -1875 

Use of sueh a Table, 

Suppose it were required to rednce 3 qr. 1 na. to the 
decimal of a yard; Take the decimal of 3qr. from the ta- 
ble, and the decimal of 1 na. and add them together, their 
8\un will be the decimal sought. 

The decimal of 3 qr. is -75 
- t The decimal of 1 na. is -0625 



-8126 
CASE III. 

(1) To express the value of any decimal in the several dc' 

nominations of the integer^ 
RvLs. — () Multiply the decimal by that number which 
6* 
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48 DECIMVL FRACTIONS. 

it take9 of the next less denomination to make one of that 
denomination in which the decimal is giv^, and point ofi 
from the right hand of the product as many figures for de- 
cimals as is required by the rule in multiplication of deci- 
mals; then (^) multiply (he last decimal by the next de- 
nomination, and so on to the last; the figures on the left of 
the separatrix are (^) the value of the decimal in the de- 
nominations of the integer. 

Questions. — 1. What does case 3d in Reduction of decimals requirel — 
2. What is the Ist step in this easel — 3. What the 2nd.? — 4. What do 
those figures ou the left of the separatrix express 1 

EXAMPLES. 

1. Required the value of -0527 of a lb. Troy weight, 
lb. -0527 
12 



oz. -6324 
20 

pwt. 12-6480 

24 



grs. 15-5520 

Ans. 12 pwt. lot grs. 

a. Required the value of -5526 of a lb. Troy weight. 

Ans. 6 oz. 12 pwt. 14t grs. 
S. What is the value of -1432 of a ton? 

Ans. 2cwt. 3 qr. 12 lb. 12 oz. 4t dr. 

4. What is the value of -9017 of a lb. Apothecaries' 
weight? Ans. 10 oz. 6 dr. 1 sc. ISfgrs. 

5. What is the value of -9376 of a yard, Cloth measure? 

Ans. 3 qr. Sf na. 

6. What is the value of -9436 of a league, Long meas- 
ure?- Ans. 2 mi. 6 fur. 25 rds. 4 yds. 2 ft. If in. 

7. What is the value of -9436 of an acre, Land measure ? 

Ans. 150t rods. 

8. What is tae value of -9999 of a ton of round timber? 

Ans. 39 ft. -17211 in, 

9. What is the value of -0099 of a chaldron? 

Ans. 1 pk. 3 qts. 

10. What is the value of '0002 of a month, allowing S18 
days to a month? Ans. 8 min, 3t sec. 
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REDUCTION. 

Definition. — Reduction teaches (<) to reduce one de- 
nomination to another, and retain the same value. It is 
of (^) two kinds. Descending and Ascending. 

REDUCTION DESCENDING. 

Reduction is called descending {^) when it is required to 
reduce a larger to a smaller denomination, and it is then 
performed by multiplication. 

RuLE.-^(^) Multiply the highest denomination given /by 
such a number as wiU reduce it to the next lower, observing 
to bring in the parts of the same name, thus continue tiu 
you have reduced it to the denomination required. 

Questioru. — 1. What does reduction teach? — 2. How maay kinds of 
reductioo — aad what are tlieyl — 8. When is reduction called descending, 
and how is it perfocmedl— 4. What is the rule (or its operation? 

EXAMPLES. 

1. It is required to reduce 444 dols. 16 cts. 5 m. into 
mills. 

doh, ets, m, 
444 16 5 
IQO 



44416 cts. 
10 



Ans. 444165 mills. 

9. In 57 dollars 93 centi 5 miUs, how many n^ills.^ 

\ Ans. 57935 mills. 

8. In 4 cwt. 2 qrs. 20 lb. how many pounds, Avoirdupois 
weight. Ans. 524 lb. 

4. In 20 acres, 29 rods, how many square rods? 

Ans. 3229 rods. 

5. How many inches from Exeter to Dover, it being 18 
miles? Ans. U40480,in. 

6. How many inches will reach round the world, it being 
S60 degrees, each degree containing 69^ miles ? 

Ans. 15S5267200in.^ 

7. How many solid feet in 20 cords of wood? 

\ y ^ Ans. 2560 sd. ft. 

11/ 
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8. How many pints are in 1 tun of wine? 

Ans. 2016 pts. 

9. How many hours in 33 years, 2 months, 12 days, al* 
lowing 13 months to a year? Ans. 289920 h. 

10. In 29 yard^, 2 quarters, 3 nails, how many na. ? 

Ans^75.na. 

11. In i&214 18«. 6id. how many farthings? 

Ans. 206330. 

12. In £64 19s. 6i. how many pence? 

Ans. 15594. 



REDUCTION -AfCENDlNG. 

Definition. — Reduction is called ascefiding (i) when li 
is required to reduce a smaller,' to a larger denomination; 
and it is then performed by (2) division. 

Rule. — (3) Divide the given denomination by such a 
number as will make one of the next higher; ana the last 
quotient by such a number as will m^ke one of the next, 
&c. until you have reduced it to the denomination required* 

Q^ea{i(ms, — 1. When is Reduction caHed AscemdiJbgT— 2. By what priii« 
cipal rule is ii peiformedT — 3. What is the general^^Ie for iti operationl 

EXAMPIiKS. 

1. Reduce 444165 miHs into dollais. 
10)444165 



10)44416 cts. 5jn. 



10)4441 dimes, 6 cts. 

Ans. 444 dolls. 16 cts. 5 m. 

2. In 57985 mills, how many dollars, &c. 

Ans. $57 93 cts. 5 m. 

3. in 524 lb. Avoirdupois, how many cwt. &c? 

Ans. 4^wt 2 qis. 201b. 

4. In-3229 rods, how many acres, Sqtil^e measure? 

Ans; 2d'acres, 29 rods. 

5. In 1140480 inches, how many miles Long measure? 

Ans. 18 milsie:^ 

6. In 1586267200 inches, how many degrees, ^edrcCeob- 
taining 69 h miles? Ans. 860 degieecu 
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7. How many cords of wood are in 2560 solid feet? 

Ans. 20 cords. 

8. In 2016 pints of wine, how many tuns? Ans. 1 tun. 

9. In 289920 hours, how many years, allowing 13 months 
to a year? Ans. 93 yrs. 2 mo. 12 d. 

10. In 475 nails, how many yards? 

Ans. 29 yds. 2 qr. 3 na. 
*^ 11. In 206330 farthings how many pounds, &c.? 

Ans. £214 18fl. 6ild. 
13. In 15594 pence, how many pounds, &c.? 

Ans. £64 19s. 6d. 



COMPOUND MULTIPLICATION. 

Depikitiow. — Compound Multiplication is a rule much 
used in business^ and teaches, (i) by having the price of 
one article given, to find the price of any number of the 
like kind. 

^eMtions,—!, What does Compound Multiplication teachi 

CASE I. 

- (1) When the quantity is whole numbers, 
RuLK. — ^2) Multiply the price and quantity together, the 
product is tne answer; if there are. dimes, cents and mills 
in the price, (^) point off for decimals according t^^c 
rule of multiplication of decimals. 

Qusttions. — 1. When is Case 1st io Compound Muntiplication applied) 
— 2. Wlmt is the rulel — 8. If there are dimes, cents and mills in the price, ^ 
what do you dol 

EXAMPLES. 

1. How much will 1000 lbs. of butter come to at 11 cts. 
6 mills per pound? 1000 lbs. x -115=$ll5-000 Ans 

Note. — In this example 1 1 cents and 5 mills are exactly 
equal to 115 thousandths of a dollar; therefore I multiplied 
the price by the quantity, the product was 115000; and 
according to the rule in the multiplication of decimals, I 
pointed off three figures from the right for decimals, the 
rest were dollars. 

2. How much will 349 pounds of pork come to at W 
cenU per pound? Ans. 24 dolls. 4S cents. 
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3. How much will an ox come to, whose weight and 
prices are as follows, viz. — The quarters 205-5, 202j 207 
and 200 lbs. at -06 cents; the hide 70 lbs. at -07 cents; the 
tallow 66 lbs. at *09 cents lb. Ans. 59 dolls. 71 cts. m. 

4. A drover sold 100 lambs in 5 separate lots, 20 to each; 
the first lot was sold for $1-96 cents each; the second for 
$1-90 cents; the third for $2-05 cents; the fourth for $2-lC 
cents; and the fifth at $2*25 cents; I demand the price of 
the whole. Ans. $205'20 cts., 

BILLS OF PARCELS. 



Mr. A. B. bought of 



Exeter, April 10, 1811. 



6 gallons of West-India rum at 

7 do. of New-England do. " 
12 lbs. of hyson tea " 

19 pairs of shoes " 

20 lbs. of coffee " 
29 lbs. of rice « 
90 lbs. of cotton " 
15 doz. of biscuit " 



Received payment in full. 



Mr. J. K. of Portsmouth, 



Mr. C. 

Ct8. 

•96 
•55 
$1-25 
•96 
•28 
-04 
-28 
•15 



DoUs. Cts. 

5-76 

3-86 
15-00 
18-24 

5-60 

1-16 
20-70 

2-25 



$72-56 



Signed CD. 
Exeter, April 10, ISll. 



boughtof Mr. G. H. 
Cts. Dolls. Cts. 
1000 gallonsof West-India rum at $1-25 



mi''^ 






900 do. of molasses 

90 cwt. of brown sugar " 

15 barrels of flour " 

3 crates of ware " 

2 cwt. of iron " 

69 gallons of Holland gm • " 

20 cases of knives and forks " 

.«50-lbs. of coffee 



•60 

9-50 

8-25 

40-SO 

5-60 

1-40 

-75 

29 



$3200-95 



iteeeived payment by note, payable in 90 dmis. 

Signed G. H. 
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CASE IL 
(1) When there are fractions in the quantity y iuch a» 

Rule. — (2) Reduce the vulgar fraction to a decimal^ 
then (^) multiply the quantity and prices together, point 
off for decimais according to rule; all that are on the left 
of the separatrix are (^) dollars; and all. on the right are 
parts, viz. (^) dimes, cents, ai^ mills. 

Queaiiona* — ^1* When is Oase 2d in Gompoand Mnttiplication appliedl 
^2. What is the Ist step in the rulel— 8. What is the 2d and last si pV-4. 
What are tlioee on the kft of the separatrix calledl— 6. What those on Iha 
ri^t'l 

EXAMPLES. 
1. What Will 103i yards of India cotton, come to at 
d9 cents per yard? 

Yds. Cts. Dolls.ets.m. 
f=-75 then 102-75X-2d= 29 -79 -7 -5 Ans. 
^NoTE. — In this example | reduced to a decifnal, gave 
two decimal places in Uie quantity, and there were two 
decimal places in the price; of course there were four 

§ laces of decimals in the product; the three first figures in 
ecimals, are cents and mills, and the other is parts of a 
mill, which in business is not worth noticing. 

3. What will 31i yards of velvet come to, if 1 dollar 25 
cents are paid for 1 yard? Ans. $26*87 els. 5m. 

S. What will 6^7 of a yard of broadcloth come to, at 6 
dollars 75 cents per yard? Ans. $45 '56 cts. 2^ m. 

CASE in. 
(}) When there are several denominations in the quantity. 
Rule. — (2) Reduce the several denominations to the de- 
cimal of the highest, by case 2, in reduction of decimals; ♦ 
then (3) multiply the price and quantity together, point for 
decimals according to rule; the answer wul be (4 dollars 
cents and mills, and parts of mills. 

Q^e9tion8. — 1. When is Case 3d in Compound Multiplication applied'!— 
2. What is the Ist step in tliis rule ? — 3. What the 2nd and last stepl— 4. 
What will the answer be inl 

* To this Oase it will be necessary that the scholar be referred and i«- 
qpdrad to give the steps of it explicitly. 
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EXAMPLES. 

1. How much will 3 cwt. a qr. 20 lb. of sugar come to. 
at«I2-10cts. percwt? ' 



38 



20.000t8 
2-714 



cwt. »-678X12-10=:J44-50 cts. S m. Ana. 

Note.— 2 qr. 20 lb. reduced to the decimal df a cwt. id 
equal to 678 thousandths, which I annexed to the hundredii, 
and multiplied by the price. 

2. How much will 17S cwt. 3 qr. 27 lb. of iron come to, 
at #5-51 cts. per cwt. ? Ans. $958.69t cts. 

3. How much wiQ 356 acres, 1 rood and 7 rods of land 
come to, at $17-21 cts. per acre.? Ans. $6131-80 cts. 2tm. 

4. What will 64 tons, 3 cwt. of potash come to, at $84 
•50 cts. per ton? Ans. $5420-67 cts. 5 m. 

5. What will 38 cwt. 3 qr. 21 lb. of sugar coaie to, at 
$11-52 cts. per cwt. ? Ans. 448-55 cts. 4tm, 

6. What will the wages of a servant come to for 70 yrd. 
3 mo. 15 d. allowing 26 days to a month, and 12 monlhs to 
a year, at $6-71 cts. 5 m. per year? 

Ans. $4^2*05 cts. 1 m. 

CASE IV. 

(1) Ruieatofind the amount of boards, plank, and other 
articles that are sold by the thouaana, or hundred. 

RuiiE. — If th6 article is sold by the thousand, place a 
separatrix (^) between the thousands and hundreds; the 
hundreds, &c. are decimals of a thousand; if the article 
is sold by the hundred, place the separatrix (^) between the 
hundreds and tens; the tens are decimals of an hundred; 
then (4) multiply the price and quantity together, the pro- 
duct pointed according to the rule of multiplication of 
decimals, will be the answer required. 

Quevttofw. — 1. To what ut'Case 4th in Ck>inpound Multiplication appli* 
edi— 2. If the furticle is sold by the thousand, where do you place the sepa- 
ratrix? — 3. If sold by the hundred, wliere plaoedl— 4.What is the last step 
in this Gasel 
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EXAMPLES. 

1. How much will 10751 feet of boards come to, at $11 
"31 cents per thousand? 

Feet. D, cts, B. cts. m. 
10-751Xll-ai=120-51-8t Ans. 
d. How much will 1100 feet of plank come to, at 33 dol- 
lars per thousand? Ans. ^36*30 cts. 

3. How much will 941 feet of clear boards come to, at 
$25 per thousand? Ans. $^*53 cts. 5 m. 

4. How* muck will 627 hoops come to, at $1-27 cts. per 
iiuudred 6-27 Xl-27=$7 -961 Ans. 

CASE V. 
(1) To mvlHply hy fractional parts, 
RujLE. — (2) Multiply by the numerator and deride by the 
denominator, the quotient is the answer. 

QuMrion*.— 1. What does Case 5th in Compound Multiplication teachl 
—2. Give the rule. 

EXAMPLES. 

1. What is the value of j\ of a ship, worth $10000? 

10000X8=80000-MO=n^SOOO Ans. 

2. What is f of a house worth, which is valued at $3470? 

Ans. $2478-57-lt. 

CASE VI. 

(1) Lawful money. Weights and Measures, 

Rule. — If the number is less than 12, {}) multiply the 
weight or price of one by the number^ observing (3) to 
carry as in Compound Addition; if the number is more than 
12, (4) multiply by two such numbers as will make the 
number required; if there are no two such numbers, (5) 
multiply by two such numbers as will come nearest, and 
for the other numbers, add or subtract as the case may be. 

QueHions.—l. Of what does Case 6th in Compound MultipWbationtreatl 
—2. Jf the number or quantity is less than 12, what do you do?— 8. What 
do you obTOrve?--4. If the number or quantity is more than 12, what do 
yon doT--5. If there are no two such numbers in the Table as will make 
the number given, wiiat do yon do? 

EXAMPLES. 

1. What is the weight of 9 casks of raisins, eacli weigh- 
ing 3 cwt. 2 qr. 11 lb. 6 oa. * 
7 
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Cfot 


qr. 


lb. 


oz. 


3 


2 


11 


6 
9 



82 1 18 6 Ans. 



3. What is the weight of 56 casks of raisins, each weigh- 
ing 1 cwt. 2 qrs. 12 lb. ? Ans. 90 cwt. 

3. What is the weight of 105 casks of tobacco, each 
/^ weighing 3 cwt. 1 qr. 7 lb. ? Ans. 347 cwt. 3 qr. 7 lb. 

4. How much will 12 oxen come to, at £10 16b. per ox? 

Ans. £129 128. 
H, How much will 272 barrels of flour come to, at £2 
lOs. 6d. per barrel.^ Ans. £686 16s. 

' Rule 2. — (») Reduce the price or weight to the lowest 
denomination mentioned, then (^) multiply by the quantity 
as in Simple Multiplication, and then (3) reduce the pro- 
duct into its proper terms again. 

^uetUona. — 1. Wliat is the let. step in rule 2nd, in Case 6tli in Com- 
pound Multiplication?— 2. What is the 2iid step?— 3. What is the 8d stepi 

EXAMPLES. 

1. How much will 27 thousand of boards come to» at 
£2 lOs. 6dd. per thousand? 
£. 8. d. 
2 10 eh 
20 



50 
12 






606 

4 


>. 




2426 
27 






16982 

4852 






4)65502( 






12)16376(7 






20)1364(4 






£68 4s. 


7id«AiuL 
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3 How much will 51 cwt. of iron come to, at £3 Is. 6d. 
per hundred? Ans. £105 16s. 6d. 



COMPOUND. DIVISION. 

Definition. — Compound Division (*) teaches, by hav- 
ing the price of several things given, to find the price of 
one. 

QuettwM, — 1. What does Compound Diviaion teach? 

CASE I. 

Federal Monet. 
(1) When the quantity is an even number. 
Rule. — Use the price for ^2) a dividend, and the quanti- 
ty for (^) a divisor; ('*) diviae, obseving the same rule as 
in the division of decimals, and the quotient is (^) the an- 
swer, or price of one. 

Queatums. — 1. When is Case 1st in Compound Division usedl — 2. For 
what is tiie price used? — 3. For wliat nhe quantity^ — 4. How then do you 
proceed, and what do you observel— 5.* What does the quotient expreasl 

EXAMPLES. 

1. If 24 bushels of rye cost $21, how much is 1 bushel 
of it worth? 

Dol. Cts. 

24)21 •000(-875=8t cts. 5 m. Ans. 

2. If 340 bushels of rye cost $456*25 cts.; I demand the 
price of 1 bushel? Ans. $l-341f|g. 

3. If 20201b. of cheese cost $181-80 cts. what did it cost 
per pound? ,* Ans. $0-09 cts. 

CASE II. 

QX'^^fi''^^ '^^ P^i<^^ P^i' cvit, when there are parts in the 
quantity^ such as cwt. qr, ^c. 

Rule. — (2) Reduce the smaller denominations to the 
decimal of a cwt. (by case 2d in reduction of decimals) 
then (3)dividethe price by the quantity,as in Case Ist; (4)the 
quotient, pointed according to the rule of decimals^ will be 
the answer. 

Questions. — 1. What is the use of Case 2d in Couippojid Divifiont-^^S. 
VVhaU is Uie Rrst step in tlie rule 1—3. What is tiie 2d stMit--^. WUatilijtlie 
8d, and last? 
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EXAMPLES* 

1. tf 2cwt.3 qr. of sugar cost $45*S6 cts.; I demand the 
price of 1 cwt. 

Cwt, or, cwt. D, cts. 
3 8=3-75)46-26($16-458/fV Ans. 

Note. — In thfut question, 9 qr. reduced to the decimal of 
a ewt. i9 eqoal to *75, which I annexed to the 2 cwt. for a 
divisor; and divided $45-S6 cts. by it, and got 16 dollars 
in the quotient; I then annexed three cjrphers to the re- 
mainder, and continued the division, and thereby got tht 
remaining part of the quotient, viz. *458 fy\, 

3. If 15 cwt. 2 qr. of rice were sold for $54*25 cts.; I 
demand the price of 1 cwt. Ans. $3*5 dimes. 

3. If 3 cwt. 2 qr. 14 lb of iron cost $16*67-5; I demand 
the price per cwt. Ans. 94*6 dimes. 

CASE III. 
(1) When ewt grs. ani-lh. are given, to find the price per lb. 
Rule. — (2) Find th^ price per cwt. by case 2d; then T^) 
divide the price per cwt. by 112, the quotient will be tne 
price per lb. : Or, (4) reduce the quantity to pounds for a 
divisor, using the price for a dividend. 

Quet^tofif. — 1. Wheals Case 3d in Compound Division used?— 2. 
What is the Ist step in this rulel— 3, What is. the 2d step?— 4. What other 
method can you have for finding the price per poundl 

EXAMPLES. 

1. If 3 cwt. 2qr. 14 lb. of iron cost $16*67 cts. 5 m., I 
demand the price per pound. 

Cwt, qr, lb, cwt, D,ct8,m,D,d, cm. 

3 2 14 = 8*625)16-675(4*6-rU2=*04lT|^y Ans. 
14500 

21750 
21750 



CASE IV. 
Lawful Money. ^ 
Rule. — (*) Divide the price by the quantity, the quo- 
tient is the answer; if pounds, shillings, and pence are la 
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the price, (2) divide the hidiest denomination by the quan- 
|jljtjr, obs^iag to reduce ine mv^v^i to th^ next idenom- 
inagtion^ ^ding in ik» parts ^ ihe same name, and contin- 
ue the division through all the denominations to the lowest. 

^MsHonk. — 1. What is the Ut stop in the rule in Case 4th in Compound 
Division'! — 2. If pounds shillings and pence are in the pnce, how do you 
dividel 

EXAMPLES. 

1, If S4 oxen cost £.346165. 6(7., how much must bi) 
p^jidfor one? 



24)246 16 
24 


6 (i&.lO St. Hd, 


6 
20 




24)136(5«. 
120 




16 
12 




24)198(8 ' 
192 




6 
4 




»4)24(1 
24 





CASE V. 
{}) To divide by fraetianal parts. 
R9LE.--:To divide by fractional parts, is the same as 
maltiplying by them; (^) see case 5th, Compound Multi^- 
cation.* 

Questions. — 1. Wliat does Case 5th in Compound Diviaion teaehT— 2. 
Wliat is the rulel 

*The scholar should liere be required to turn to this €bss and givs tte ^ 
r«k required. 

7* 
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EXAHPLK8. 

1. What 18 the value of I of an house, which is worth 
$3000? S000X3=:9000-r4=$2250. Ans. 

CASE VI. 

(1) When the number of shares are unequal. 

Rule. — (2) Divide the sum by the number of simple 
shares, the quotient will be the share of the first, which (s) 
multiply by so many as the second has more than the first, 
and tnus continue till you have found all the shares. 

Pa OOF. — (4) Add all the shares together;, and^ if the sum 
is equal to the sum divided, the work is right, f 

Quutwu. — 1. When isCaae 6th in Compound IKvision used? — 2. What 
is the first step in the rule? — 3. How then do you proceed'!— 4. What 
is the method of proof? 

exampi.es. 

1. Divide $373*50 cts. among A. B. and C, in such a 
manner, that B. may have twice as much as A. and C. twice 
as much as B. 

A. has 1 simple share. 

B. « 2 « shares. 

C. "4 " shares. ^ 

7 number of sim|>le shares. 

*373-50 -*-7=$53-35|, A's. 

A's. 53-354 X 2=106-70 V, B's. 

B»s. 106-70 V*X 2=21 8-40 V, C's. 

Proof.— $373-50 cts. 

3. Divide $1089-33 cents among 4 persons, and give the 
second, three times as much as the first; the third, four 
times as much as the second, and the fourth, five times as 
much as the third. 

Ans. A's. $14-33tj B's. $42-99t; C's. $171-96t; and D's. 
$859*80 cts.; twenty five cents being lost in fractions. 
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CASE VH. 

(1) When the shares are not equaly but increases by a certain 
ratio ^ as 1,2, 3, 4, 5, Spc, 
Rule.— (2) Divide the sum by the number of persons, 
the quotient is a mean, or middle share; (3) from the mid- 
dle share subtract the ratio, the remainder is the next share 
that is less; (^) from the last found share subtract the ratio 
until you have found all the shares that are less; («) to the 
middle share add the ratio, the sum is the next share that is 
larger; (^) to the last found share add the ratio till you have 
found all the shares that are larger. If the number of per- 
sons is an even number, as 4, 6, 8, &c. C^) divide as above, 
and from the quotient subtract half the ratio and the re- 
mainder is one share — and add half the ratio to the quo- 
tient, the sum is another share; these two shares are the 
two middle shares; (^) for the shares that are less continue 
to subtract the ratio, and for those that are larger, add the 
ratio, till you have found all the shares. 

Proof. — («'') Add together the several shares found, and 
if the sum total is equal to the sum divided, the work is 
right. 

Q^t8tifm8. — l.When is Caae7ih in Compound Division used! — 2. How do 
you find tlie mean or middle, sliarel — 3. How the next leas'? — 4. How tlie 
other smaller shares? — 5. How do you find the next share larger than tlie 
middlel — 6. How the other larger shares! — 7. If the number of persons are 
even, how do you find the two mean or middle sliares'! — 8. How do you find 
those shares that are less, and those lliat are larger than the two middle 
sliaresl— 9. What is the method of proof! 

EXAMPLES. 

1. Divide $600 among 5 persons, in such a lilanner that 
B. may have two more (ban A., and C. two more tlian 
B., &c. 

116 A's share, 
118 B's " 
$600-r6=^ 120 C's " {►Ans 
122 D's « 
, ■ [124 E's " 

Proof.— f 600. » 

3. Divide $640 among 7 persons, in such a maimer that 
the second shall have one more than the first, the third one 
more than the second, &c. 

Ans. A's share, $89-42^; B»s$89-42f; C's $90-42*5 
D's $91-42^; E's $92-42^; F'8>$98-42-f ; G's $94-424. 
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8. Dmde 91600 among four persons, in sucb a manner 
that the second may have one more than the first, the third 
one more than the second, &c. 

1600-00-^-4=400*00 the middle share. 
dol, dol. ets, 

399-50—100 cts. ratio =398*50 A's share. 

400-00— -50 cts. half ratio =399-50 B,s share. 
400-004- .50 cts. half ratio =400-50 C's share. 
400-50+ 100 cts. ratio =401 -50 D's share. 



$1600-00 Proof. 



AVERAGE JUDGMENT. 

Definition. — Average Judgment, is (i) the mean, or 
middle judgment, of several persons, who are appointed 
to appraise any particular property. 

RcLE. — (2) Add together the several sums which the 
commodity is appraised at, for a dividend; and use the 
number of appraisers for a divisor; divide, and the quo- 
tient will be the mean, or middle judgment required. 

Qii««tion«.—- 1. What is "Average Judgmentl — 2. What is the general 
rulel 

EXAMPLES. 

1. What is the value of a piece of land, which is valued 
by A. at $10; by B. at $11*50; by C. at ftlS-SO; and by 
D. at 913-40 cts. per acre? 

A. 1. - $10*i)0 

B. 1. - 11*50 

C. 1. - 12-30 

D. 1. - 13*40 



AppraisexB 4 4)47-30 

Ans. $11*80 cts. 

S. A. B. C. D. E. and F. were appointed to appraise a 
certain estate; they appraised it as follows, viz. A, at $34T0: 
B. at $3650; C. at $3700; D. at $3500; E. at $3400; and 
F. at $3600; I demand the value of the estate. 

Ans. $3553*33 cts. Si m. 
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. AVERAGE JUDGMENT. 63 

S, M. N. O. and P. appraised the ship (iUcy as follows, 
viz. M. at $6700; N. at |9000; O. at $8750; and P. at 
$7380; what is the middle judgment? Ans. $7957*5 d. 



COMPOUND AVERAGE JUDGMENT. 

Compound Average Judgment ia Q) when the judgment oj 
the referees is partly on one side of the equality andparU 
ty on the other. 

Rule. — (2) Subtract one side from the other, and divide 
the remainder t>y the number of referees, and the quotient 
wUl be the average judgment. 

$iuettunu, — 1. When is average jndgoieot said to be compound?— 2 
One the rule for its operation? 

EXAMPLES. 

1. A. and B. wishing to exchange horses and disagreeing 
as to the conditions, referred the matter to X. Y. ana Z. by 
whose Judgments they agreed to abide, which were as follows, 
viz. — X. said A. shouldpay B. $8, and Y. said A. should 
pay B. $6; but Z. said B. should pay A. $5^. What is the 
average judgment? Ans. $3 B. receives. 

2. E. and F. proposed to swap watches — ^asreed to refer 
it to A. B. C. and I>. to say how they should exchange: 
A. marked that E. should have $4; B: sai(l E. 'should have 
$5; C. said E. should have $2; but D^Hsaid F. should have 
$S,50; which receives the boot, and how much? 

Ans. E. $1-ST'5. 



SINGLE RULE OP THREE DIRECT. 

DEFiwmoiT.— The Single Rufo of Three Direct teach^ 
O) by having three numbers given, to find a fourth, th .t 
aball have the same proportion to the third, as the secor i 
has to first, (s) When more requires more, or less requirtf. 
less, the proportion is direct. More requiiing more, is (-) 
when the third term is greater than the first, and the sense of 
tiie question requires that the fourth term should be gitater 
than tl^ second^ less requiring less, is (4) when the ttkod 
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terdk is less than the first, and the sense of the question re- 
quires that the fourth term ishould he less than the second. 

Rule. — (*) State the question, or arrange the three giv- 
en numbers in such order, that the one which asks the ques- 
tion may stand in the third place ;'^ that number which is 
of the same name with the third, must possess the first 
place; the remaining number (which is always of the same 
name with the number required) must possess the middle 
place. (^) Reduce the'^'first and third terms, or numbers, 
mto the same denomination; and reduce the middle num- 
ber, or term, into the lowest denomination mentioned; then 
(7) multiply the second and third terms together, and di- 
vide the product by the first; the quotient will be (^) the 
answer, or fourth term sought; and always will be (^) of 
the same denomination as the middle term was in when it 
was multiplied with the third term; and may be reduced to 
any other denomination required. 

Queatiana.—l. What does die Single Rule of I'bree Direct leach?— 2. 
When is proportioD directl— 3. When docs naore require more? — 4. When 
docs less require less? — 5. What is the first step in tl)e Rule? — 6. What 
the second step?— 7. What the third! — 8. What will the quotient bel— 9. 
Of what denomiation will it be, and to what may it be reduced? 

Rule op Three in Decimals. 

Rule. — State the question (^) as in the Rule of Threci. 
Direct; prepare the terms (2) by reducing the smaller de- 
nominations to the decimal of the highest; observing (3)that 
the Integer in the first and third terms are in the same de- 
nomination : ("<) multiply and divide as in the Rtde of 
Three Direct, and point off for decimals as is required in 
the rule of multiplication and division of decimals. 

Qiustions. — 1. How do you state the question in the Rule of Three in 
Decimaisl — 2. How do you prepare the terms'! — 3. What do vouobservel 
-^. How then do you proceedl 

Note. — As the ctirrency of the United States is a decimal 
calculation, it becomes most necessary to calculate in that 
way; but I have done the questions in the Rule of Three 
by both methods, therefore one will prove the other. 



♦The third term always asks a question, and is generally preceded by * 
fome such words as. What willl How muchi How iarl How longl How * 
poon? What h% Where willl &c^ 



y Google 



SINGLE RULE OF THREE DIRECT. 65 

^ EXAMPLES. 

1. If ten sheep are worth $32'3S: what are 19 of the 
kind worth? 

Sheep, D. ets. Sheep, 

As 10 : 22-22 : : 19 
19 



19998 

2222 



10)422-18 

42-218=«42-21 cts. 8 m. Ans. 
Note. — In the first question 19 sheep is the number that 
asks the question, and is placed in the third place; lObein^ 
of the same name, viz. sheep, it is placed in the first place, 
and the remaining number, viz. $22*22 cents, is the num- 
ber left, and is used for the middle term; and is of the same 
name with the number sought, viz. money. 
The ^me question by direct proportion. 
Sheep, D, cts. Sheep, 
As 10 : 22-2P : : 19 
100 



2222 cents. 
19 



19998 

2222 

10)42218 

1 00)4221 rV cts. 

942-21 j\ Ans. 

Note. — In this example the first and third terms are of 
the same name — they need no reducing ; there being cents 
mentioned in the middle terra, I reducedlhe whole to cents; 
which I divided by 100 to bring them into dollars. 

2. If 20 acres, 1 rood, 20 rods of land, cost ^183-87 cts. 
5 m.; what will 37 acres of the same kind be worth? 
30 acres, 1 rood, 20 rods=:20-375 acres. 
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Acres, dolls, acre^. 

Aa 1iOS75 : 183»75 : : 37 $S$9 Ana. 
Note. — ^In thi^ example I reduced the one rood 20 lods, 
to the decimal of an acre; then 1 multiplied and divided 
according to the rule of decimals. 

The same question done by direct proportion. 
Act, rood,jrds. D, cts. m, acres. 
As SO 1 19 : 183-37*& : : 37 Ans. $333. 

Note. — In this example there being rods in the first term, 
I brought aJl the first term into rods, and also brought the 
third term into rods; and the middle term into mills; then 
midtiplied and divided according to rule, the answer came 
in mills. 

f 3. If 23 cwt* 3 qr. of sugar is worth $261*25 cts., I de- 
* mand what must be given for 2 cwt. 1 qr. of the kind. 

Ans. 24 dolls. 75 cts. 
The same question dotie by direct proportion, 

Ans. $24 75. 
4. What will 4 hhd. of rum come to, containing as fol- 
lows/viz. the first 101 i, the second 96|,jthe third 89|, and 
the fourth 11 If, gallons, if 6h gallons cost $6*89.? 

Ans. $423-20 cts. 5 m. 
The same question done by direct proportion. 

LiAns. $423*2^ cts. 5 m. 
6. If 1000 feet of boards are worth $1112 cents, I de- 
and the price of 17221 feet. Ans. $19P49 cts. 7tm. 
The same question done by direct proportion, / 

Ans. $191-49 cts. Ttm- 
-« 6. If I of 6 be three, I demand the value, of | of 20. 

Ans. 7-5. 
The same question done by direct proportion, 

Ans. 7i. 
7. If 6^ dozen pigeons are worth *65 cents, I demand 
the price of 29| dozen.' Ans. $2*97 cts. 5 m. 

The same fpiestion done by direct proportion. 
. Ans. $2-97-6. 

\ 8. If 65 bushels and 1 peck of com were spent in a fam- 
ily of 6 persons, I demand the quantity that would be saf^ 
ficient to support a family of 22 persons for the same time. 

Ans. 239-25 bushels. 
The Mme ^mestion done by direct proportion. 

Ans. 239i bushels. 
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y. SINGLE RULE OF THREE DIRECT. 67 

9. How long will 34S61 lbs. of beef last an army of 600 
men, allowing them to draw 4i ounces each, and that 8 
times per day? Days ^%%\\% Ans. 

The same quesUon done hy direct proportion* 

\An8. 67|| J# days. 
10. How many times would a wheel, that is 16 feet 3 
inches in circumfeience, turn round in going round the 
^ world on the equator, allowing a degree tfiere to contain 
69^ mUes ? Ans. 8129575 tV/t- 

The same qtiestion done by direct proportion. 
/ -» Ans. 8129575 ^^y 

y'-^^ 11. How far are the inhabitants of the equator carried in 
a minute, allowing the earth to make one revolution in 24 
hours, and allowing a degree to contain 69^ miles? 

Ans. 17 mi. 3 fur. 
The same question done by direct proportion, 
^ Ans. 17 mi. 3t fur. 

^ 12. A merchant failing in trade, is owing $6420*20 cents; 
his effects are worth $3142*75 cents; what will A. lose, to 
whom he owed $960-73 cents? Ans. $490*45. 

The same question done by direct proportion. 

Ans. $490*45 nearly. 
/^ IS. A merchant failing, is owing $7500; his effects 
amount to $5640; what can he pay per cent? 

Ans. $7 5 -21 dimes 
The same question done by direct proportion. 

i . Ans. $75-20t cts 

j^\A. If the earth makes one revolution in one solar day, 
1 demand the time that it is in passing one degree. 

Ans. 4 minutes. * 
The same question done by direct proportion. 

Ans. 4 minutes. 
^ 15. If the sun is 4 minutes in passing one degree, I de- 
mand the difference of time of its coming to the meridian, 
at two places which lie 20 degrees apart. 

Ans. 1 hour 20 minutes. 
The same question done by direct proportion. 
y Ans. 1 hour 20 minutes. 

^16. What is the insurance upon 3472 dolls, at 3^ percent.^ 

Ans. $121*52 cts. 
^ The same question 4one by direct proportion. 

/ .^ Ans. 121*&2 cts. 

. / 17. If half an acre of landiftworth $59*20 cents, I de- 
aumd the price of li acnes. Am. $148. 

8 
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6S SINGLE RULE OF THREE DIRECt^r S». 

The savke question done by direct proportion* 

Ans. $148. 
IS. I demand the value of $642 against an estate which 
canpay only '69 cts. on the dollar. Ans. $442*98 cts. 

Tne same question done by direct proportion, • 

Ans. $442-98. ^ 
19. There is a cistern having 4 cocks; the 1st empties it 
in 15 minutes; the 2d in 30 minutes; the 3d in 45 minutes; 
and the 4th in 60 minutes; In what tii:|^e would it be emp- 
tied if they were all running together? .'V^ 
, / > / A's 15 : 1 : : 120 : 8 ' >;^ . 
I V * 30 : 1 ; ; 120 : 4 > 
45 ; 1 : : 120 : 2| ' 
60 : I : : 120 



Ctstems mm. cisterns mtn.sec. 
As 16S : 120 : : 1 : J 12 Ans. ^y^ 

20. If £21 12s. be paid for building 60 rods of stone 
waD, how much must be paid for the building of 96 rods? 

Ans. je34 llrjs. 

21. What must be given for 19i yards of broadcloth, if 
3 yards of the like kind cost £19 1 Is. 6d. 

Ans. £127 4s. 9d. '^ 

22. My horse and saddle are worth $40, but the horse is 
worth four tunes as much as the saddle; what is the value 
of each t ' Ans. Horse $82; saddle ^8. 

23. B. and C. depart for the same place and travel the 
same road; butB. goes 8 days before C. at the rate of 30 
miles per day; C. follows at the rate of 40 miles per day; 
in what time and dist^ce will he overtake B. ? 

Ans. 24 days; 960 miles. 

24. If in 4 months I spend 3 months gain, how much can I 
lay up at the year's end, if 1 gain $150 every 6 months? 

Ans. $75. 
26. Bought 126 gallons of rum for 110 dollars, how much 
water must be added, to reduce the first cost to 75 cents 
per gallon? Ans. 20| gallons. 

26. If 60 gallons of water in one hour, fall into a cistern 
containing 300 gallons, and by a pipe in the cistern 35 gal- 
lons run out in 40 minutes, in what time will it be filled? 

Ans. 40 hours. 
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METHOD OF MAKING TAXES. 69 

METHOD OF MAKING TAXES. 

The first thing requisite in making taxes is, (}) to know 
the rate at which polls and other rateable estate are valued 
by the statutes of the state. 

Note. — As these rates are established by the Legislature 
of the state, they are often altered. 

The value of Rateable Estates , as valued by the laws of 
New-Hampshire in 1S30. 

Polls. — Each poll from 18 to 70 years of age, 
except those excused by the statute - at - $1*10 

Horses. — Stallions wintered 3 winters, each " - 10*00 

Other horse kind wintered 5 winters " - * '50 

do. do. 4 do. " - .35 

do. do. 3 do. " - -20 

do. do. 2 do. " - . -10 

Oxen. — Oxen five years old, each ox " - '30 

do. four years old, do. " - '20 

Cows. — Cows wintered 5 winters each " - '15 

Other neat stock. — All neat stock winter- 
ed 3 winters. « - -OS 

All neat stock wintered 2 winters " - '05 

Orchard land. — So much orchard land as 
will produce 10 barrels of cider or perry is cts. 

called an acre; and each acre is valued " - '20 

Tillage land. — So much land as will pro- 
duce 25 bushels of com, or other grain equiv- 
lent, is accounted an acre; and each acre^is 
valued * « - -20 

Mowing land. — As much as will produce 
one ton of English hay yearly, or other hav 
ectuivalent, is accountea an acre, and each 
acre is valued ** - '20 

Pasture land. — As much pasture land as 
will keep 1 cow (one year with another,) is 
called 4 acres; ana each aero is valued '' - *05 

Mills, &c.;— These are estimated atone twelfth of their 
neat yearly income after deducting repairs, &c. ^ 

Buildings, &c. — Of inhabitants and non residents, are 
valued at half of one per cent, of their real value. 

Stock in trade. — Stock in trade at half of one per cent. 

Bank shares. — All bank^shares at h of one per cent. 

Carriages. — All carriages of pleasure are valued at half 
of one percent, of their real value. 
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METHOD OF MAKING TAXES. 

Monet. — Money ^t interest, or on hand more than the 
'wner pays interest for, is valued at I of one per cent. 

Having shown the rates a( which rateable estates are val- 
ed, I shall now proceed (2) to form an Inventory of the 
states to be taxed. 

Quettiont.—l, What is the 1st thing requisite in making taxes?— 2. 
i^hat is the 2nd stepi 

INVENTORY. 
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METHOD OF MAKING TAXEtii. 71 

NoTK. — ^I haye for brevity sake omitted several articles 
of rateable estate in the inventory; those which I have in 
serted 1 think will sufficiently explain the method of ai* 
ranging the same. 

The method of finding the amount of each man's rateable 
estate, and of the Inventory, 

Rule. — (i) Multiply each man's number of polls by the 
value of one; his number of oxen by the vaJue of one; his 
number of cows by the value of one; and so of all the 
parcels c f rateable estate; add the products together, the 
sum is his rateable estate; (2) add all the rateable estates 
together, and the sum is the value of the Inventory. 

^UMtiom — 1. What is the method or rule of finding the amount of each 
man's rateahie estate? — 3, How do you find tlie amount of the Inventory? 

EXAMPLES. 

Required the rateable estate of A. B. who has 
8 Polls 

4 Oxen five years old 

5 do four years old 

6 Cows five years old 
S Cattle three years old 
8 do. two years old 

Amount of A. B's. rateable estate, $6*84 

In the same manner proceed to find the amount of each 
man^s rateable estate. 

To prove the Inventory, 

Rule. — (i) Add up the column of polls; multiply the 
rftim by the value of one; the product will be the value of 
all the polls. 

In like manner add fevery column of the inventory, and 
multiply the sum of each column by the value of one in 
in that column: add the several products together, and the 
sum of all the products will be equal to the sum of all the 
rateable estates, if the work is right. 

^M^ton.— ^1. How do you prove the Inventory? 

EXAMPLES. 

The sum of rateable estates in the preceding Inventory 
is 918.13. 
8« ~ 
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7a METHOD OF MAKING TAXES. 

The gum of the products of all the polls and other rate- 
able estates is equal to ... $18.13 cts. 

Therefore the work is right. 

(1) To make the proportion of tax equal, according to the 
value of each man's rateable estate, ' 

Rule. — Take tables for every separate tax, T") by mak- 
ing the sum of the inventory the first term-, The sum that 
is to be raised in any one tax, the second term; and one 
dollar the third term; the number arising from the operation 
will be what is raised on one dollar of rateable estate: from 
this, make (s) the table from 1 to 10, 20, or 30 dollars, as 
you may think necessary. 

(4) In the same manner find what is paid on one cent of 
rateable estate; and from this, make a table from one to 
90 cents; and from these tables take (^) each man-s tax. 

Queationg, — I. After finding the amount of each man's rateable estate 
and also of Ibventory, what is the next step? — 2. Huw do you find what 
one dollar pays? — 3. What do you make from this? — 4. How is the cent 
table foundl — 5. What do you take from these tables'! 

EXAMPLES. 

1. Suppose the estates named in the preceding inventory 
are liable to pay $181*30 for the building of a school house; 
each man's tax is required, in proportion to his rateable 
estate. 

To find what one dollar pavs. 
If $18-18 cts. pay $181-30 cts., what will 1 dollar pay ? 
Operation* 
D. cts, I), cts. D. 

1813 : 181-80 ; : 1 
1 



18-1S)181-30($10 Ans. 
1813 



To find what 1 cent will pay. 
If $18-13 cts. pay $181-30 cts., what will 1 cent pay? 
Operation, 
J), cts, D, cts, cts 

18 13 : 181-30 \ : 01 
•01 



1^-13)181-30(10 cents Ang. 
181-3 
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TO MAKE THE TABLE. 

ExplanatMn. — 1 ttollar pays 10 dollars; iben 2 dolls, will pay twice as 
much, which will be 20 dolls.; $3, three -times as macb, which will be 
90 dolls. ; and so on to any number you please^ always oboerving to multi- 
ply what one dollar pays by the number of dollars. 

Or, add what 1 dollar pays with the last found, and you have what the 
next pays ; and so on for the vesL 



Dollar Table, from one 


dollar 


Cent Table, 


from one to 


ninety 




to eighteen. 






cents 


inclusive. 


eU. 


1 - 


dollar - pays - 


■ «io 


1 - 


cent - 


pays - 


•10 


2 


(C <c 


20 


2 


cc 


cc 


•20 


3 


cc cc 


30 


3 


cc 


cc 


•SO 


4 


(( (C 


40 


4 


cc 


cc 


•40 


5 


cc cc 


50 


5 


cc 


cc 


•50 


6 


cc cc 


60 


6 


cc 


cc 


•60 


7 


ti cc 


70 


7 


cc 


cc 


•70 


8 


cc cc 


80 


8 


cc 


cc 


•80 


9 


cc it 


90 


9 


cc 


cc 


•90 


10 


cc (C 


100 


10 


cc 


cc 


1-00 


11 


cc ti 


110 


20 


cc 


cc 


200 


12 


cc cc 


120 


30 


cc 


cc 


300 


13 


cc cc 


130 


40 


cc 


cc 


4-00 


14 


cc cc 


140 


50 


cc 


cc 


5^00 


15 


tc cc 


150 


60 


cc 


cc 


6-00 


16 


cc cc 


160 


70 


cc 


cc 


7-00 


17 


cc cc 


170 


80 


cc 


• 


8-00 


18 


cc cc 


180 


90 


cc 


cc 


9^00 



To make the tax by the help of the tables. 
1. Required A. B's. tax, his rateable estate being $6*84 cts 
$6-00 cents rateable estate pay $60-00 cts. tax. 
•80 « " " pay 8.00 

•04 " « « pay -40 



Amount of A. B's. tax 



«68-40 



2. Required C. D's. tax, his rateable estate being $S'4S cts. 
$3^00 cents rateable estate pay $3000 cts. tax. 
•40 « " « pay 400 

•03. « « « pay -30 

Amount of C. D's. tax - - $34-30 
In the same manner take each man's tax from the tabled, 
and their several proportions will be as follows: 
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METHOD OF MAKING TAXES. 



FIRST TAX J.IST. 



A. B. 


$68-40 


CD, 


#84-30 


E.F. 


#44-10 


G.H. 


#23-50 


I. J. 


#11-00 



PupaF^TT-P) 



Add aU the (axes 
together, the siluo must be like 
the fiiun raised, if the work is 
right, except what is lost in frac- 
tions. In this exan^l^ the mmount 
of taxes is just equal to the sum 
to be raised, therefore the work 
is right. 

(iueation, — 1. How do you prove the tax 
list? 
Am'toftax, #181-80 

NoTE'.-^It must be remembered that no one set of tables 
will answer for any two different taxes, unless the sum of 
the two different taxes are alike. 

|ExAMFiiE Second. 
1 . Suppose the estates in the preceding inventory are 
taxed in a further sum of 19 dollars; I demand the propor- 
tion to each man, according to their several rateable es- 
tates. 

To find what one aouar pays. 
Say if 18 doUs. 18 cts. pay 19 doUs., what will 1 dolL 
pay? 

• D.cta. D. D. D.ets.m 

As 18*13 : 19 : : 1 : l-04'7 Ans. 
To find what one cent wUl pay. 
Say if 18 dolls. IS cts. pay 19 dolls., what will \ cent 
pay? ^ . 

Qperatton, 

19 00 : 

•01 

ets, m 



1813 



-01 



l8-13)-1900(-01-04 Ans. 
1813 



8700 
7252 

1448 

. Note . — ^In the aoove operation » I have carried the Quotient into 
of laiUs, fay th« help of which the uble is formed; alUiougfa m 4» 
they are omitted. 



I 
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Dollar Tiible»fW>in one 


dollar to 


Ceot Table, from <Me 


CiBM to 




eigfateeo. 


p. cm. 




BJiiety* 


eti.m. 


1 


Dollar - pay» 


- 1-04 7 


1 


Cent - pays 


- -010 


^ 




3-09 4 


3 


(c ir 


•03 


3 


a « 


814 1 


8 


rr rr 


•08 1 


4 


C( (C 


4*18 8 


4 


C( IC 


-04 1 


5 


(( re 


5-28 5 


5 


re i< 


•05 3 


6 


<c cc 


6-38 3 


6 


re t( ' 


-06 3 


7 


(f (C 


7-33 9 


7 


rr cr 


•07 3 


8 


(( « 


8-87 6 


8 


re c( 


•08 8 


9 


(( (C 


9-43 8 


9 


cc re 


•09 8 


10 


(( (C 


10-47 


10 


ce ee 


•10 4 


11 


i( . c< 


11-517 


30 


er ^ 


. -20 8 


13 


t( if 


13-56 4 


80 


cr cc 


-81 3 


IS 


C( (( 


18-61 1 


40 


cr rr 


•416 


14 


re c( 


14-65 8 


50 


ee ec 


-53 


15 


(c (r 


15-70 5 


60 


cc ec 


-63 4 


16 


« re 


16-75 3 


70 


cc cc 


•73 8 


17 


cr cr 


17-79 9 


80 


ce t< 


•88 3 


18 


cr (6 


18-84 6 


90 


cc cc 


•93 6 



To make the second tax Hat. 

1. From the last tables it » required to take A. B't. tax. 
Hit rateable estate is $6-84 cts. 

$6-00 pay 6-38 3 
-80 " -83 3 
•04 « -04 1 



Am't. of A. B's tax $715 5 

3. From the tables it is required to take C. D'staz. 
rateable estate is $3-43 cts. 

$3-00 cts. pay $3-14 1 
•40 " " -41 6 
-OS " « -031 



His 



Am»t. of C. D's tax.$3-58 8 

Proceed in like manner to find each man's tax, and 
their several proportions will stand as in the annexed 
list 
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INVERSE PROPORTION. 

SECOND TAX I«IST. 



A. B. 


$715 5 


CD. 


$3-58 8 


E.F. 


«4-61 4 


G.H. 


«2*45 a 


I. J. 


«115 1 


1 


>l8-96 6 



I find by «dding up the tax list, 
that the sum of taxes is 8 cents 
and 4 mills less than the sum 
whicKwas to be raised, which 
was lost in remainders. 



Note. — In assessing taxes, the law allows the assessor to 
assess a certain sum, over and above the necessary sum to 
be raised; or else the tax would not be large enoujgh when 
there are remainders, which is almost always the rase. 



INVERSE PROPORTION. 

Definition. — Inverse Proportion teaches (i) bv baring 
three numbers given to find a fourth, that shall have the 
same proportion to the third as the first has to the second; 
(2) when more requires less, or less requires more, the pro- 
portion is Inverse; more requires less, (^) when the third 
term is larger than the first, aiid the sense of the question 
requires the fourth to be less than the second; less requires 
more ('^) when the third term is smaller than the first, and 
the sense of the question ' requires the fourth term to be 
greater than the seoond. 

Rule. — (^) Make that number which asks the question 
the third term; that which is of the same name, the first 
term; and the other remaining number must be the middle 
term; (6) multiply the first and second terms together, and 
divide the product by the third; the quotient will be the 
answer required.* 

Questions. — 1. What does Inverse Proportion teach? — 2. When is the 



♦I liavc followed the same method in Inverse Proportion as I did in 
Direct Proportion: that is, I have dooe tlie sums in decioials and tlien the 
other way. 
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INVERSE PROPORTION. »7 

proportion Inverse? — 3. When does more require leasT-^. When doei lent 
nqnire more? — 6. How do yon state the qoestion or arrange the three given 
numben V-6. What is the method of operation? 

£XAMPL£8. 

1 . If 8 men cm build a tower in 12 days, I demand how 
long it would tawtiiem, if 4 more were added to their 
number? 

men. 
8 
4 

men. days. 

As S : 12 : : 12 
8 

12)96(8 da. Ans. 

Note. — In this example it is evident that 13 men would 
do the work quicker than 8, therefore more requires less: 
more men, requires less time. 

The same question done the other way. 

Ans. 8 days. 
ft. There is a piece of land 16*5 rods long; I demand the 
width to make an acre, allowing 20 links to a rod. 

Ans. 9-696 rods. 
The same ^ptestion done the other way, 

Ans. 9 rds.^ ISf lin. 
S. A ship at sea is provided with bread and (Water suffi- 
cient to supply 20 men 9 months, 30 days to a month; but 
finding a wreck in which were S men and S boys, to whom 
they were willing to communicate relief, I demand the 
time they all can draw their allowance, allowing 2^ i»ovs 
equal to a man. 

Ans. 7*346 mo. 
The same question done the other way. 

_^ Ans. 7 months lOf days 

4. There is a piece of land that is 10 jds. 10 links in 
width; I demand the length to make an acre, allowing 20 
links to a rod. Ans. 15-238 rSs. 

The same question done the other way, 

- „ , Ans. 15 rods 4t links. 

5. How much in length of that which is 5 rods wide will 
make an acre . Ans. 32 ids. 
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n DOUBLE RULB OP THREE. 

J%es<me qiueiHon done the other way. 

^ TT L . , -^^8. 82 rdg. 

6. How much carpeting that is 1-5 yds. wide will cover a 
floor that is 7*5 yds. long, and 5 yds. wide? 

'« Ans. 25yd4. 
The same question done the other wayT^ 

Ans. 25 f^i 

7. If 40 men can perform a piece of work In 20 days, 
how many men can accomplish another piece of work 
five times as large in a fifth part of the time. 

^ ,^ . ♦ Ans. 1000 men. 

8. If m 12 months #100 principafl gain $5 interest, what 
principal will gain the same interest in 5 months? 

^ „ , Ans. $240. 

9. How much in length, that is d kiches wide, will make 
a square foot } Ans. 4 feet. 



DOUBLE RULE OF THREE. 

DftriKiTioH. — The Doiible Rale of Three teaches (^) by 
haying five numbers given td find a sixth. 

Rule. — State the question, (^) by placing the three con- 
ditional terms in such order that that number which is the 
cause of gain, loss, or action, may possess the first place; 
tbtat which denotes space of time, distance of place, direct 
tion or dimension, the second^ and that which is' the gain, 
loss, or action, the third: then place the other two ternas, 
which move the (|uestion, under those of the same nsoae. 
JEllJ^sysit-ths blank place, or term sought, fall under the 
third place, the proportion is direct, therefore, (3) multiply , 
the three last terms together, for a dividend, and the otner 
two for a divisor; then the quotient will be the answer; but 
if the blank fall .under the nrst or second place, the pro- 
portion is inverse, wherefore (}) multiply the first, second 
and last terms together, for a dividend, and the dth^r two, 
for a divisor: the quotient will be the answer. 

Note. — ^The sixth term or answer always will come of 
the same name, and of the same denomination, of the term 
directly over the blank place, and may be found by two 
stjttemiMits in the Single Rule of Three. 

QtM«eion«.—l. What does the Double Rule of Three teachT— ^. How 
do yott state the qnestioi^^. What is die method of operation, when tiie 
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DOUBLE RULE OF THREE. 19 

term aovght or blank place falls under the 3d term?--4. What-, when it 
&11b under the let or 2d teml 

EXAMPLES. 

1. If 300 dollars in 12 months will ^ain 12 dollars^ I de- 
mand how many^ dollars will gain in six months.^ 

dolls, mo. dolls, 
200 : 12 : : 12 
5a : 6 : : 

Three last terms 50X6X12=8600. dividend 
Two first terms 200X123=2400. di^sor. 
S600-=-2400=$l-50 Ans. 

2. If 4 men spend 60 dollars^ going 300 miles, I demand 
what is sufficient for the expense of 20 men and one boy 
700 miles, allowing the boy one half a man^s expense? 

Ans. «717-50. 

3. If 3 men can build 360 rods of wall in 24 days, I de- 
mand how many rods 7 men would buUd in 27 days? 

Ans. 945 rds. 

4. If 3 men in 24 days canrbuUd 360 rods of wall, I de- 
mand the number of men necessary to build 945 rods in 27 
lays? Ans. 7 men. 

^v. 5 If 50 men can build a bridge in 144 days, I demand 
the number of men necessary to build a like bridge in 720 
days? Ans. 10 men. 

s._^ 6. A man lent a friend 600 dollars, for 6 months^ for 
iVhich he received 9 dollars ^terest; I demand the sum 
that wiU gain the same interest in 2 months? 

Ans. #1800. 
''^^ 7. A received of B. 9 dollars, for the loan of 600 dollars 
six months; now B. wishes to hire of A. ?860 dollars until 
. the loan should amount to the same sum: how. long may he 

keep it? Ans: 2 months. 

-V 8. If i,men.buada wall 20 feet long, 6 ifeet high and 4 
feet widcW-a 16 days, in what time will 24 men build one 
200 feet ^^8 feet high and 6 feet thick ? Ans. 80 days. 
^^- ^^ t^/rKK^iS^t of 12 cwt. 2 qrs. 6 lb. 275 miles, cost 
%27-78, 1 "'^^ I - V 60 cwt. 3 qrs. be shipped for $'234-78 ? 
ne last remaiV Ans. 480 miles* . 

10. If 20 dogs i6t 30 groats, go 40 weeks to grass; 
How many hounds for 60 crowns can winter in that place ? 
(Call a crown 5s.) Atxs. UOQO. 

9 
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80 VULGAR FRACTIONS. 

VULGAR FRACTIONS. 

DEriNiTioN. — ^Vulgar Fractions are (i) parts of whole 
numbers, and are expressed thus, « j, tj &<^- ^'^^ toP ^guK* 
is (^) a remainder left after division, ay^ is called tne nu 
merator: the bottom figure is (s) the flpor used in divis- 
ion, and is called the denominator. Fractions are read 
thu8,«t'« > Js read one tenth; and ^j is read six seventh, &c. 

Fractions are (4) proper, improper, compound, or mixed: 
(5) a Proper Fractibn has its numerator the smallest; an 
Improper Fraction has (6)it8 numerator equal, or ihi^. larg- 
est; a Compound Fraction is (^) the fraction ol a fraction, 
and Is coupled by the word 0/; a mixed number is (s) a 
whole number and a fraction. * 

A proper fraction is written thus, ), I, |, V2, &c. 

Adl imprope^action is written thus, J, |, orf , ^, &c. 

A compound fraction is written thus, i of ^, of i of I. 

A mixed number is written thus, r2|, 6W, 5f , &c. 

Questions.— I. \Vhat arc Vulgar fractions?— 2. What is the top figure, 
and what called?— S. What the bottom figure, and what called'? — 4. Into 
what are Vulgar Fractions divided?— 5. Descrilie a Proper Fraction.-^, 
An Improper.— 7. What is a Compound Fraction l—'S. What a mixed num- 

(2) CASE I, 

To find the greatest common measure, '^ 

Rule.— (1) Divide the denomii|ator by the numeratoT, 

and the last divisor by'-th© iast remainder; the last divisor 

used is the common m^as«&;' if I is the last divisor, the 

fraction is jn its lowest termS - o xan * 

Questions. — 1. How do you find the greatest common measures — ^. VYliat 

Case is thisl _ 

EXAMPLES. 

I. The greatest common measure of -ijj is required. 
26)252(9 
234 

18)26(1 otif 

18 



^^\l^^ ^lination, cif 

2)8(4 
8 
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ftom the principal, and cast the interest upon the remainder 
to the time of the second payment. If the payment be less 
than the interest, (s) place it by itself, and cast on the in- 
terest to the time of the next payment, and so on until the 
payments exceed the interest, then deduct the excess from 
the principal and proceed as before. 

Questions'. — 1. What is the first step in computing interest on Notes, 
Bonds, &C.1 — 2. What should yon do, when the payment exceeds the inter* 
est? — 3. What if the payment be less than the iuterestl 

EXAMPLES. I 

Suppose A. should have a boud against B. for $1166 66 
cents and 6 mills, dated May 1, 1796, upon which the fol- 
lowing payments should be made, viz : 



1. December 25, 1796 

2. July 10, 1797 

8. September 1,1798 

4. June 14, 1799 

5. April 15, 1300 



Dolls. Mills. 

166,666 

16,666 

50,000 

333,333 

620,000 



What will be due upon it August 3, 1801 ? 



Months Days. 



7 

6 
13 

9 
10 
15 



24 
15 
21 
13 

1 
18 



Ans. $237,76. 



Table of operation. — Set down the sum on which the interest is to be 
cast, with the time, interest and payments in columns thus. 



<^^ 


"Principal. 


Tiine. 


Interest. 


1 Payments. 


1 Excens . 


1 


Dolls. Mills 

1166,666 

121,167 


Mo. 
7 

6 
13 
9 

10 
15 


Da. 
24 

15 
21 
13 

1 ^ 
18 


Dolls. M. 
45,499 


Dolh. M. 

16,666 

50,000 

833,333 


DolU. M. 
121,167. 




33,978 
71,616 
49,312 




2 
S 

4 


1046,499 
1045,499 
1045,499 

245,093 


245,093 
579,847 




154,906 
40,153 

17,203 


399,999 
620,000 


5 


800.406 
579,847 




220,559 



The last remainder 

Interest from the last payment 

Sum due August 3, 1801 



220,559 
17,203 

$237,762 Aos. 
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102 SIMPLE INTEREST. 

S. Sapposing a note of 867 dollars%3 cents, dated Jan. 
6, 1794, upon which the following payments should be 
made, viz. 

1. April 16, 1797 «186,44 cts. 

2. April 16, 1799 319, 

3. Jan. 1, 1800 518,68 
What would be due July 1 1, 1801 ? 

Ans. $215,103. 

3. A note for $850, dated May 1, 1825 at 6 per cent., 
has the following endorsments: — 

1 June 1,1826 - - - $150 

2. Sept. 15, " - - - 12 

3. Jan. 1, 1827 - - - 215 

4. July 16, « - - - 10 

5. Nov. 1, " - - 125 

6. May 1, 1828 ... - 850 
What remains due September 1, 1828.? 

Ans. $113,055. 

A Secowd Method 

Of computing interest on Notes , Src. where partial pay- 
ments are made. 

Rule.— (0 Find the amount of the principal for the 
whole time; then (2) compute the interest on the several 
payments, from the time they were paid to the time of 
settlement, and find their amount. 

(3) Deduct the amount of the several payments from thr 
amount of the principals the remainder will be the balance 
due. 

Questions,-^!. What is the 1st step in the 2d method of. computing in- 
terest on notes &c,T— 2. What the 2d step*?— 3. What the 3d and laststepl 

EXAMPLES. 

1. A note for $850, dated May 1, 1825, at 6 per cent, 
interest, has the folio wing endorsments :— 

Received June 1,1826 - - - 150 

«' Sept. 15, 1826 - - - 12 

« Jan. 1, 1827 ... 215 

« July 16, 1827 ... 10 

" Nov. 1,1827 ... 125 

« May 1, 1828 - . - 550 
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SIMPLE INTEREST. 105 

HowDiuch remains due September 1, 1S28? Ans. ^100 91*$* 
S. Required the balance due on the 1st and Sd examples 
in method first. 

Simple Interest in Lawful Money. 
Rule. — (*) Multiply the principal by the rate per cent., 
and divide the product by 100, the quotient is 1 year's in- 
terest; if months and days are mentioned in the time, (2) 
find 1 year's interest as above, and divide it by the aliquot 
parts of a year, add the parts together, the sum will be the 
answer. 

Questions, — 1. What is the rule for casting interest in Lawful money 1 
2. How do you proceed when months and days are mentioned! 

EXAMPLES. 

1. What is the interest of £2 6 7^ for 1 year at 6 per cent. ? 
£, 8. d. 



2 6 7i 

6 



-£. s. d. 



100)13 19 9(0 2 9,Vij Ana. 
20 . 

100)279(28. 
200 

79 
12 

100)957(9d. 
900^ 

57 



* Note.— By this last method tlie balance due in this example is $\2* 
142 m. less than by the former method; and the reason for the difference is 
very obvious. By this 2d method, interest is supposed due only at the time 
of the last payment, whtfeas by the 1st method it is considered due annually,* 
and tliat the intet est oD (he prmcipal for the first year is to be reckoned a 
part of the principal for the 2d year and so on, and that payments are made 
solely for the purpose of keeping down the interest. This I deem correct ; 
for where a note is given without a specified time for payment, the interest 
becomes due yearly. The Courts of Law in Massachusetts have establish- 
ed the first of these methods for computing interest on Notes, Bonds, &c. 
where partial payments are made and is generally adopted by most of those 
who cast interest in all Slates in the Union. 

When endorsements are made within the year the last Method may be 
used with propriety, but if made at or after the expiration of the year, I 
think it erroneous. i « 



y Google 



104 COMPOUND INTEREST. 

3. What is the interest of the same sum, Viz, £2 6 7||for 
one year, one month, ten days ? 
One year's interest, Fractions omitted. 

1 month j\)2 9 

10 days k)0 . n 

OH 

S OfV Ans. 
3. What is the interest of JC250 158. for 3 years, one 
month at 6 per cent.? Ans. £46 7 9r\d. 

COMPOUND INTEREST. 

Definition. — Compound Interest is the Q) interest of 
the interest; when interest is not paid yearly it ought to 
become (2) a part of the principal. 

Rule. — (3)Findthe interest of the principal for one year, 
and to the interest add the principal, this sum will be the 
principal for the second year; thus ('^') continue to add the 
last interest and last principal together, until you have 
found the amount for the number of years required; (5) 
from the last amount subtract the first principal, and the re- 
mainder is the interest sought. 

Quesiiims. — 1. What is Compound Interest^ — 2. When inlcrest is not 
paid yearly what does it become? — 8. What is the 1st step in the Rule! — 4« 
What ifl the sccoDd 6tep'{~5. What is the last step? 
:.' exampi.es. 

1. What is the compound interest upon 100 doUars for 3 
years, at 6 per cent, per annum? 

100 1st principal. 
♦06 
6-00 1st interest. 
100* 1st principal . 
10600 2d principal. 
•06 



6*3600 Sd interest. 
106* 2d principal added 

112-8600 3d principal. 

06 
6*741600 3d interest. 
112-8600 3d principal added. 
: H9 101600 3d amount. 

100*000000 1st principal subtracted* 

Ant. $19-1010 compound interest. 



1 



y Google 



ALLIGATION. 



1S5 



bi 



So- 



viets. N 70 . 

3-60. ) 80-, I 

( 90-^-^- 

Ihs, lbs. 



lh$. 

As 60 

60 

60 



80+20+10=60 N 
80 f 
80^ 



Answen. 



SO 
30 
80 



The limited quantity 40 



As 1001b 




lbs, ets. proof 
20X-70=:f 14-00 
20x-80= 16-00 
2Qx-90= 18-00 
40x^80= 12-00 
lOSVas. $60-00 
lb. : 60 cts. Ans. 



POSITION. 



Position is (1) a rule which by false or supposed numbenr, 
taken at pleasure, discovers the true one required. It is (^) 
of two kinds,. iSiwg-/^ and Double. 

SINGLE POSITION 

Is (3) the working of one supposed number, as if it were 
the true one, to find the true number. 

Rule. — {*) Take any number and perform the same oper- 
ations with it as are described to be performed in the question. 

Then (^) say as the sUm of the errors is to the given sum, 
. so is tile supposed number to the true one required. 

Proo/.— -(6) Add the several parts of the sum together, 
and if it agree with the sum, it is right. 

Questions, — 1, What is Position 1 — 2. Of how ma^y kinds is Position, 
and what arc thcyl — 3. What is Single PgsUion?^4. What is the Isl 
step in the rule?— 6. How then do you proceedT->6. What is the method 
of Proof? 

EXAMPLES. 

' 1. Two men, A. and B. having found a bag of money, 
disputed who should have it. A. said the half, third, and 
^e fourth of the money made 180 dollars, and if B. could 
Jmi how much was in it, he should have it all, otherwise he 
should have nothing; I demand how much was in the bag? 



Suppose 60 dollars. 



The half 80 

— third 20 

— fourth 16 

65 



130 



9 

60 



$ 
120 Ans. 



Paoof. 
130 

60=i 
40=J 
80=1 



An8.«120. 



180=:giTen nuD. 
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136 4 / . DOUBLE POSITION. 

• ■/ ^/ • ■ y 

/ ^ A. B. and C. talking of their ages, B. said his age was 
once and a half the age of A.; and C said his age was 
- twice and one tenth of the age of both, and th%t the sum 
of their ages was 93; what was the age of each? 

Ans. A.'s 12, B.'s 18, C.'s 63 years. 
^ 3. Seyen eighths of a certain number exceeds four fifths 
of it by 6; what is that number? Ans. 80^ 

4. If yV of the years I have lived be multiplied by 7, and 
I of them be added to the product, the sum being 293, what 
is my age? Ans. 60 years. 

5. A schoolmaster, bein^ asked how many seholars he' 
had, said, if I had as many, half as many, and one quar- 
ter as many more,^ should have ^4; how many had he ? 

: ' . . Ans. 96. 

6. I lent a friend a sum of money unknown, at 6 per 
/ cent, simple interest; at the end of 4 years I received for 

the principal and interest $496; what sum did I lend? 

Ans. $400 



DOUBLE POSITION. 

Double Position is Q) that which discovers the true num- 
ber, or numbers sought, by making use of two supposed 
numbers. 

Rule. — (2) Take any two numbers and proceed with 
them according to, the conditions of the question. 

(3) Place each ertbr against its respective position or suth- 
posed number; if the error be too great, mark it with 4-; 
if too small, with — • 

(4) Multiply them cross-wise, the ^ntpositon by the last 
error, and tn© last position by the first error. 

(5) If they be alike, that is when both are greater, or both 
less than the given number, divide the difference oi^|^^ 
prodticts by the difference of the errors^ and the quonB^^ 
will be the answer; but if the ei-rors be unlike, (^) divide 
the sum of the products by the sum of the en^ors^ and the 
quotient will be the answer. 

Questions.— I, What is Double Pow^ton?— 2. What is the Ist step in 
the rulel—S. What is the 2(1 step'?--4. What is the 3d stepl—S. When are 
the Errors sai<I to he a/iAc, and if alike, how do you proceed^— 6. If the 
errors be unlike, that is, oue larger and the other less, how do you prooeedl 



, . -i. 1 } -I-d1u9 or more* 

♦ These two markB or charr.ters jngrHfy thus: > _Lininu« or le«. 
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DOUBLE POSITION. 127 

EXAMPLES. 

1. A 'man lying at the point of death, left to his three 
sons all his estate, viz. to F. half wanting 50 dollars; to G. 
one third; and to H. the rest, which was 10 dollars less 
than the share of G. I demand the sum left, and each 
son's share. Ans. #360. 

Operation, 
Suppose the sum 900 dollaiis. Aagin suppose the sum 900 dollars. 

Then 800-^2—50=100 F.'s part. Then 900-^a-50=i400 F.'s part. 

800-^ 3=100 G.'s i^irt. 90(H- 3z=800 G.'s pan, 

G.'spart 100-^lOzz gOH.'spart. G.'s part 300— 10i:^290 H/s . part 

Sum of all their parts 290 Sum of all their parts 990 

Error 10— • Error 90-f- 

&u^e. Errors Having proceeded with tlie suppos- 

°^^ _^ "^ ed numbers according to the conditions 

jC of the question, tlie sum of all their 

"^^ parU must be subtracted from tlie sup- 

900 904- posed number; thus tlie 290 is sub- 

' tracted from 300, the supposed num- 

9000 27000 ber, &c. 
27000 

^ ^ Dollars. 



OQM 



g ( 100)36000(360 Ans 



The divisor is the sum of the errors 90-f- and lO* 

2. There is a fish whose head is 10 feet long; his tail as 
long as his head and half the length of his body, and his 
body as long as his head and tail; what is the whole length 
of the fish? Ans. 80 feet. 

8. A cejtain roan having driven his swine to market, viz. * 
hogs, sows and pigs, received for them all J£50; being paid 
for every hog ISs. for every sow 16s. for every pig 2s,; 
there were as many hogs as sows, and for every sow there* 
were three pigs; I demand how many there were of each 
sort.'' Ans. 25 hogs, 25 sows, and 75 pigs. 

4. A laborer was hired for 40 days upon these conditions!-,,, 
that he should receive $2 for every day he wrought, and ' 
forfeit $\ for every day he was idle; at the expiration of ' 
the time he received $50; how many days did he work, 
and how many was lie idle.^ Ans. wrought SO days. 



13 



idle 10 « 
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138 EXTRACTION OP THE SQUARE ROOT- 

5< A, and B. laid out equal sums of money in trade; A. 

S lined a sum equal to i of his stock, and B. lost 235 doUars*. 
e^UBt^s money was double that of B.'s; what did each 
one layout? Ans. ^600. 

6. A man had 2 silver c.ups of unequal weight, with one 
coyer for both, weight 5 oz.; now if he put the cover on 
the less cup, it will be double the weight of the greater^ 
and put it on the greater c^up, it will be three times the 
weight of the less cup, what is the .weight of each cilp? 

Ans. 3 oz. less cup, and 4 oz. greater cup. 

7. A. and Bi have the same income; A. saves | 'of nis; 
but B. by spending 30 per annum more that A., at the end 
of 8 years finds himself 40 dollars in debt; what is their in- 
come, and what does each spend per annum? 

Ans. Their income is $300 per annum. A. spends $175, 
and B. 305 per annum. * 

8. When first the marriage knot was tied betwixt my wife and me. 
My age did iters as far exceed, as tiiree times three does thi-ee; 
But aAer ten, and half ten years, \\^ m»n and wife had been. 
Her age came up as near to mine, as eight is to sixteen. [day* 

Now Tyro skilled in numbers, s;iy, #hat were ouV ages on the wedding 
An». Sir, forty five yetsrs you had been. 
Your bride no more than just fifteen. 



EXTRACTION OF THE SQUARE ROOT. 

Definition: — Extracting the square root, is (i) the find- 
ing of a number, which being multiplied into itself will pro- 
duce the given number, or is finding the root of a square 
number.* 

Roots 1, 2, 3, 4, 5, 6, 7, 8, 9. 

Squares 1, 4, 9, 16, 25, 36, 49, 64, 81. 

Rule — (2) Point the given number into periods of two 
figures each; beginning at the place of units, thus 134567: 
If the point happen to fall upon the last figure, it must be 
considered as (^) a full period, thusl2S4S; secondly, having 
pointed the numbers into periods of two figures each; (4) 
begin at the left hand, and find the greatest square that can 
be had in that period; place the root thereof in the quotient 
and its square, under the first period, subtract it therefromj 
and to the remainder bring down the next period, and call 
it the resolvend; (^) double the quotient or root,'and use it 
for a divisor; divide the resolvend, omitting the right hand 

^ A number is scfflii^d when it is multiplied into itself. 
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EXTRACTION OF THfc SQUARE ROOT. I» 

figure, and place Hie answer in tiie quotient, and alio at the 
right of the last divisor; (^) multiply the diyisor by the 
figure last put on its right, (and in the quotient;) place the 
product under the resolvend, and subtract it therefrom, and 
to the remainder, brine down the next pef iod; (t) double 
the right hand figure of the last divisor, and use it for a new 
one; divide the resolvend a6 before, omitting its rkht hand 
figu]!e; thus continue, until the periods are all biougnt down, 
the quotient is the root sought. 

Questions, — 1 . What is it tq. extract the square root? — ^2. Wb«t is the 
1st step in the operation t — 8. How is the last ftgure consicbred, wheli the 
point tails upon h%-~4. What is tlie 2d step1-^6. What the Sd?-— 6. What 
the 4th I— 7. What the 5tb, and laatstepl 

EXAMPI.E8. 

1. The square root of 37491129 is required. 

6Xe=S6 greatest sqr.)d7491 129(6X33 root or Answer^ 
36 • • 

121)149 
121 



1222)2811 
2444 



12243)36729 
36729 



3. What is the square root of 8896451041 ^ Ans. ^4321. 

3. I demand the square root of 10201. Ans. 101. 

4. The square root of 36481 is required. Ans. 191. 

Note. 
(f a remainder ia left after the periods are all brought down. 
Rule.— (i) Annex periods of cyphers, and continue the 
operation to any exactness; the root thus found must be 
expressed (^) decimally. 

Questions. — 17 What is the method pf proce .dure when there is a re- 
mainderl — 2. How must the root be expressedl 

EXAMPLES. 

1. The square root of 234321 is required. 

Ans. 484«067t. 
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180 SQUARE ROOT. 

8. The square root of S45678 is required. 

Ans. 587*94t. 

9. The square root of 4900Si3 is required. 

Ans. 700016t 

4. The square root of 9432410 is required. 

Ans. 8071 -aat 

5. The square root of 87643211 is required. 

Ans. 9361-7t 

6. The square root of 67432345 is required. 

Ans. 8211 -71. 

7. The square root of 40000000 is required. 

Ans. 6324-5t 

CASE II. 
To extract the square root of whole numbers and decimals. 

Rule. — (*) Prepare the decimals by annexing cyphers 
(if occasioa require) so that a dot may fall on units place 
of the whole numbers, then proceed as in case first. 

QttM/ion. — 1. What is the method of extracting the square rootof wliole 
numbers and decimalsl 

E3&AMPLES. 

1. The square root of 1*4884 is required. 
i-4884(l-22 root Ans. 
1 

22)43 
, ' 44 

242)484 
484 



2. The square root of 12-123 is required. 
The decimal prepared 12-1 230. 

Root 3-48t Ans. 

3. The square root of 9*181 is required. Ans. 3*03t. 

4. The square root of 20-3331 is required. 

Ans. 4-509t. 
5 The square root of 11*1 111 is required. 

Ans. 3-33d3t. 
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SQUARE ROOT. ISl 

CASE. IIL 

To extract the square root of Vulgar Fractions. 

Rule. — O) Reduce compound fractions to simple ones, 
mixed numbers to improper fractions, and all to a common 
denominator, and also to its lowest terms: then (2) extract 
the root of the numerator for a new numerator, and the 
root of the denominator for a new denominator. 

If the fraction be a surd, that is (S) such an one whose 
root can never exactly be found, (^) reduce it to a decimal, 
and extract the root. 

Qtt«a<um».-— l.What is the ist step to extract the aqnare root of Vulgar 
Fractions'?--2. What is the 2d stepl— 3. What is a «<rrf?— 4. How do you 
extract the square root of a surdi 

EXAMPLES. 

U The square root of ^^^^ is required. 

2. The square root of 4lf is required. 

41* =\? tVt = .\ ^s. 

3. The square root of -i^^ is required, r^ Ans. 

SqiuARE Root Asicied. 
CASE I. 

To form a square from any nurnher, and to know how many 
can he upon a side. 
Rule. — H) The square root of the number given, will 
be the number upon the side of the square. 

Q^e8Uon, — 1. Wlien a square is to be formed from any given number, 
how do you find the number tliat cau be upon a sidel 

EXAMPLES. 

It is required to lay out S5600 square rods of land in a 
square: 1 demand the side of the square that will contain 
the land. 

^ 25600 = 160 rods on a side. 
2. A gentleman purchased 3025 tiles, for the purpose of 
paying a square yard: I demand the number tnat can be 
upon a side. 

aJ S025 =: 65 upon a side. 

Digitized by VjfiOOQlC 



f^ SQUARE HOOT APPLIED. 

$, A certain General commanded an army of 49284 men, 
and the better to secure his standard, he gave orders to fojrm 
into a square body 4 feet distant: I demand the nnraber of 
own npoB a, side; and also the quantity ^f. land they 
^decupled. 

Ana. 222 men, occupy 17 acres iOO^^^grda, 

If CASE n. 

Square root applied in finding the area and diameter of 
circles by having the area and diameter given. 

Avi.K,>^^yDivi6e the area by *7854, the square root Qi 
the quotient is the diameter. 

(2) Sauare the diameter^ and multiply the square by *78549 
the product is the area. 

QuMft'ofif. — 1. How do you ind the diameter of a circle when the area 
is gitenT— 2. If the diameter be giv^n how do yoa find the areal 

EXAMPLES. 

I*. I demand the length of a rope to be tied to a house's 
neck that he may graze upon 7854 square feet of new feed 
eyery day, for 4'days; one end of the rope being each day 
fastened to the same i^ake. 

First circle will contain 7854 sq. ft. 

Second circle will contain 15708 sq. ft. 

Thiid ciide will contain 3S563 sq. ft 

Fourth circle will contain 31416 sq. ft. 

9q.ft. . diam. ft. . 

, 7«54-5--7864= v?1000a=: 100 -T-J=6a first rope. 

1570a Hr-7854;=:^200Q0=:l41t-ri=70-5 sec. rop^. 

23662-T-7854=v^30000=173t-^J=86-5 third rope 

314lS4-78d4:;:?V4<»00s;;200 -i^i^lOO fourth r^^M. 



y Google 



SQUARE ROOT APPLIED. * ill 

NoTS.-— Tbefiallowiog figure will veire to iUintratia die idea; mcIi rii^ 
In the figure contains an equal area, viz. 7854 square 6eC. 



/,^< X\ 

// / /''*'' '\ \ *• \ Tbe first day the bone will grase 

/ / / / \ ' \ \ \ from the centre to 1 ; the second 

iV*:'* A \ \ i : <%to2; the third day to 8; »nd 



I ] ; S the fourth day to 4; and will eack 
\ \ \ \ / S / ; new feed. 



^ ^ \ \ i : j : ^y graze on the same quantity of 









2. Hequir^d tfa6 tliii^rence between the area of a circle, 
whose radius (or semi diameter) is 50 yards, and its greatest 
inscribed square ? Ans. 2354 yards. 

3. A. B. C. and D. purchased a large grindstone, the di- 
ameter of which was 200 inches; they agreed that D 
should wear oflf his share first, and that each man should 
hayb it alternately till they had worn off their shares; how 
much must each man wear off round the stone? 

Ans. D. ISh; C. 16; B. 30^; A. 50 inchei. 

Note. — Rule for the operation of the above. 
Divide the square of the diameter by the number of men, subtract the 
quotient from the square, and extract the square root of the remainder, 
which is the length of the diaoiet^r, after the first man lias ground his shares 
this work being repeated by subtracting the same quotient from the remain^ 
der, for every man to the last; extract the square root of the remainders, 
and subtract those roots ftoiti the diameters, one after another^ the several 
remaindera will be the answer. 

Note. — The preceding figure represents the grindstone, 
aad the foox sing« eadi man's share in the game. 

CASE III. 
Square root applied in finding sides to triangles, 

VHEO&BaC FIRST, 

The bas€ md perpendituJlar given to find the k^i^kmiH. 
RvLE^i) Square the base and perpe'ndkular, '^Al th6 



y Google 



134 SQUARE ROOT APPLIED. 

two iquares together, extnct the root of ihebc warn: the 
root is^the hypotbenoae. 

^tttJM. — 1. Wboi the base mad perpemUcmlar aie giveQ, how do 

BXAlfPI.B8. 

1. A man wishes to make a ladder, that will reach from 
llie eares of his house, to the ground, 12 feet from the 
hoose; the eaves of the house ate 80 feet from the ground; 
I demand the length of the ladder. 

B. A. and A. C. given to find B. C. 
B 80X20=400 

12X18=144 ft. 

V&44=3S*9t B. C. Anf. 




THSOSJUC ^CCOND, 

The base and hypothenuse given to find the perpendicular. 

Rule. — (<) Square the base and hypothenuse; subtract 
the least from the greatest; extract the root of the remain- 
der; the root is the answer, or perpendicular. 

t^uaUon.-^l. When the bage and kypotkenuti are given, how do you 
find ibe perpendiaUarl 

EXAMPLES. 

1. What is the height of the eaves of a house that re- 
quires a ladder 83*3t &et long to reach from the ground to 
the same; allowing the bottom of the ladder to stand IS 
feet from the bottom of the house ? 
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A. B. and A. C. g^ren to findC. B. 
A. B. 23-3X23-3=542-B9t 
A. C. 12x12 =144- 

« ft. ft. 

V398-89=rl9-9t, or 20 Am. 




A 12 C 



THEOKKM THIRD. 

The hypothenuse and perpendicular given, to find the base. 
Rule. — (i> -Square the hypothenuse and perpendicular^ 
subtract the less irom the greater, extract the root of the re- 
mainder: the root is the answer, or base. 

i^uetUon. — 1. When Uie hypothemue and perptndUMlar are giveOf 
Imiw do you find the (a««? 

EXAMPLES. 

1. Hypothenuse 23*8t; perpendicular 20; required the 
*a«c. Ans. 1 l*9t, or 12 ft. 



• CUBj: ROOT. 

Definition.-^A cube is (H the third power of Any niini- 
ber: that is, any number multiplied by itself, and that ptl»- 
duct again by the same number, produces a Cube; thus 0) 
9X9=81 x9b:729 the cube; A^d 9 is the root 

EXTRACTION OF fflE CUBE RQQT. 

The extraction of the .cube root is (^) the finding of a 
number which has been mukiplied three times by itself. 

Rule. — (f) Separate the number into periods of Utaffy 
figures each, beginning in units place; thus,g 43313427 ; (0 
find the greatest cube in the first period, place the root in 
the quotient, and its cube under the first period; subtract it 
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therefrom, and to the remainder bring down the next peri* 
od, which call the dividend, or resolvend; (^) fiftd a divis- 
or by multiplying the square of the quotient by 300, seek 
how many times the divisor is contained in the resolvend, 
and put the answer in the quotient. 

To find the subtrahend. 

C) Multiply the divisor by the last quotient figure, and 
place the product under the last dividend (units under 
units, &c. :} then (&) square the last quotient figure, and 
multiply the square by the preceding figures in the quo- 
tient, and the last product multiply by 30, and place this 
product also under the dividend (units under units, &c. :) 
then (3) cube the last quotient figure, and place its cube 
under the dividend, also (units under units, &c.^ (lO)add the 
three numbers (which have been placed under tne dividend) 
togetheir, and subtract their sum from the last dividend; and 
(*») to the remainder bring down the next period of figures, 
and proceed as before, until all have been brought down, 
and the quotient is the root. 

Proof. — Q^) Cube the quotient, or root, add in the re- 
mainder (if there is any) and the sum wUl be like the given 
cube if the work is right. 

Que9tion8.-^l. What is a cube1'2. Give an example. — 3« What is the 
extraction of the cube root?-~4. What is tlie Ist step in the operation 1 — 
6. What the 2d1^6. What the 8d1— 7. What the 4ih1— 8. What the 5ch 
Btepl— 9. What the 6th 1—10 What then do you do*!— 11. How do you 
then prooeed?~12. What is the metliod of frooft 

EXAMPLES. 

1. The cube root of 33976161 is required. 

Sx8X3=:27)3307616i('321 root Ans. 

27 • • 



1st Divifl. 3X3X300=2700)6076 Istdivid. or resolvend. 

5400=2700 X 2 =5400 

360=2 X2 X3 X30=: 360 

8:z5x2 X2 = 8 



5769 the Ist Bubtrah'd 5768 
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Sd DL 82X32X300=307200)808161 second dividend. 

/ > Z 9^/ ' -^ / 7 307200=307200X 1=307200 

VJ' 960— IX 1X32X 30=960 

(:T/ZY^ 1=1x1X1 ^ 1 



^%- r . ' ^L^^j 



308161 second subtra.309161 



Note. — ^In the above example I first found the greatest cube tliat was in 
tlie first period, viz. 27 and its root was 3, which I put in the quotient j and 
the cube I put under the first period, and subtracted it therefrom; and ta 
tlie remainder (6) I brought down the next period of figures, viz. 076; 
which completed m^ first dividend or resolvend. Then for the first divisor, 
I squared the quotient or root, and multiplied the square by 300, which 
gave me 2700 for the first divisor; I found my divisor was contained in tlie 
dividend but twice, which I put in tlie quotient. Then for the subtrahend 
I multiplied my Jast divisor, viz. 2700, by the last figure in the quotient, viz. 
2, which product I put under the last dividend ; and 1 also squared the last 
figure in the quotient, viz. 2, and multipjied its square by the preceding 
figure in the quotient, viz. 3, and that product again by 30, and put this 
last product under the dividend; 1 then cubed the last figure'in the quotient, 
viz. 2, and put its cube also under the dividend: I then found the sum of the 
tliree last numbers (standing under the dividend) and subtracted their sum 
from the dividend; and to the remainder, viz. 308, I brought down the next 
and last period, viz. 161, and proceeded as before. 

2. The cubfe root of ifesOOO is required. Ans. 120. 
8. The cube root of 997002999 is required. Ans! 999*. 
4. The cube root of 367061696 is required. Ans! 716! 

Note.— -When there is a remainder after the periods of figures are 
brought down, annex |&riods of cy|)hers (tlriee at once) and point the root 
for^ decimals, and proceed as far as you please in decimals; or you may find 
a denominator to the remainder by the following Rule, viz. Square the root 
and multiply the square by 3; then multiply the root by 3; add the two pm- 
ducts together, and their sum is^ denominator to the remainder, which frac- 
tion most be annexed to the root to make it complete, 

CASE IL 

PVIien there are decimals annexed to integers. 

Rule.— (1) Prepare the decimals that a point may fall 
upon units in the integers, then proceed as in case first. 

Question. — 1. How do you extract the cube root when tliere are whole 
Diimbera and decimals? 
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188 CUBE ROOT. 

BXAMPLE8. 

1. The cube root of 1780-S60128 is required. 

^^ Ans. 1212. 

2. The cube root of 1315-848 is required. 

S. The cube root of 1-442897 is required. 

4ns. V19. 

CASE III. 

To extract the cube root of a vulgar fraction, 

RvLs. — (1) Extract the root of the numerator, for a new 
numerator; and the root of the denominator for a new de- 
nominator; if the fraction be a surd, that is, one whose root 
cannot exactly be found, (2) reduce it to a decimal and ex- 
tract the root. 

ii^Mtion9, — 1. How do you extract the cube W)ot of a vulgar firactionl^ 
2. if the fraction be a surd, what is tlie methodl 

EXAMPLES. 

1. The cube root of |^f| is required. 

^ if |A=ii Ans, 

2. The cube root of /^Vo *? required. Ans. y»y. 

CASE l\. 

To extract the Cube Root of mixed numbers. 
Rule.— (1) Reduce the vulgar fractions to a decimal, an- 
nex it to the integers, and proceed as in case second. 

QttMtion.— .1. What is the rule for extracting the Cube Hoot of mixed 

Cube Root Applied. 
CASE I. 

Cube root applied in fmding the solidity of globular figures, 
by having the diameter and solidity of one given. 

Rule.— Globes are in proportion to one another (0 as 
the cubes of their diameters; therefore (2) cube the diam- 
eter of the given globe, and also of the required globe: and- 
then say as the cube of the diameter of the given giobe. 
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18 to its solidity, so is the f^ube of the diameter of the re- 
quired globe to its solidity. 

Quetiiona. — 1. In what proportion are Globes to one anoihert— 2. Hav- 
ing the diameter and solidity of a given- Globe, how do you find the solid* 
ity of a required Globel 

EXAMPLES. 

1. If a cannon ball 6 inches in diameter weighs 35 lb. I 
demand the weight of another of the like metal, whose di- 
ameter is 3 inches. 

6X6X6=216 the cube of the given diameter. 
'3X3X3= 27 the cube of the required diameter. 

As 316 : 351b. : : 371b. : 3-13tlb. Ans. 
3. If a ball of silver 13 inches in diameter is worth $600; 
I demand the value of another baU, whose diameter is 
15 inches. $117l-87t Ans. 

CASE II. 

Hating one side of a cubical figure given, to find the side 
of another y that wiU contain 3, 3, 4, 5, or 6 times as much 
as the given one, 
RuLE.-«-(i) Cube the given side, then multiply the cube 

by the number mentioned in the question, (if three times as 

large, multiply by 3, &c.) 'the cube root of the product 

wifl be the side required.* 

Question, — 1. Having one side of a eubical figure given, how do yoo 
find the side of another Uiat AviU contain 2, 3, 4, 5 or 6, &c. times as much 
as the given onel 

EXAMPLES. 

1. There is a box that is 3 feet high, 3 feet long, and 3 
feet wide; I demand the side of another which shall con- 
tain 4 times the quantity. 

3 /««'• 
8X3X3=37x4 =Vl08=4-7 nearly, Ans. 

3. There is a box that is 4 feet wide, 4 feet high, and 4 
feet long; I demand the side of another that shall contain 
|- of the quantity. Ans. 3 feet. 

^ ^ Note. — If it is required to make one which is 2, 8, 4, 6 or 6, &c. 
times less than the given one : divide the cube of the given side by the nom- 
ber mentioned in the question, and extract the root of the quotient; the root 
ii lbs answer sought. 
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PROBLEM III. 

To find the side of a cubical box that shall contain a quanti- 
ty equal to any given solidity. 
Rule. — (i) The cube root of the givea solidity is the 
side of a box that will contain the same quantity. 

Qtt««<um. — I, How do you find the side of a cubical box that shall con- 
tain a quantity equal to any given solidity'! 

EXAMPLES. 

1. There is a cylindrical cistern that contains 3204 solid 
inches; I demand the side of a cubical box, that shall con- 
tain the same quantity. 

V3204=14-74t in. Ans. 
9. The side of a cubical cistern, that shall hold just as 
much liquor as a cask whose solid content is 3551 9*1196 
inches, is required. 

V25519-1196=29-44tin. Ans. 



REDUCTION OF COINS. 

The former currency of Ntw-Hampshire, Vermont ^ Mas* 
sachusetts, Connecticut, and Rhoae^Island, reduced to dol- 
lars, cents, Src 

When the sum to be reduced is pounds only. 

Rule. — (*) Annex a cypher to the pounds, divide by S, 

the quotient is dollars; if there is a remainder, annex three 

cyphers, continue dividing, the quotient will be dimes, cents, 

and mills; 6 shillings is equal to /o=to ^1x1(H-3=:3-333. 

Question. — 1. How do you reduce the former currency of the New- 
England States to dollars, cents, and mills, when the sum is poundsl 

EXAMPLES. 

1. It is required to reduce 621 pounds, into dollars, &c. 

6210-^8=^2070 Ans. 

2. It is required to reduce jC19 into dolIarSj dimes, cents 
and mills. jei90*0004.3z=$63-333t Ans. 

3. It is required to reduce £121 to dollars, dimes, cents, 
&c. Ans. $403-333t. 

4. It is required to reduce £16 to dollars, dimes, cents, 
&c. Ans. $i53*333t. 



y Google 



REDUCTION OF COINS. 14J 

}Vhen the sum to be reduced consists of pounds, shillings, 
pence and farthings. 
Rule. — Q) To the pounds annex half the number of 
shillings, and tv^o cyphers in decimals, if the shillings are 
even; if they^pe odd, annex the greatest even half, and 5 
tenths and ono cypher in decimals, and divide by 3, the 
quotient is cents; if there are pence and farthings iii the 
sum, (^) reduce the pence to farthings, observing to increase 
the sum by 1 if it exceed 12, and by 2 if it exceed 37; add 
the farthings, thus increased, in the place of tenths and 
hundredths, divide the whole by 3, the quotient is cents. 

Questions.-^, If there are shUiings in the given sum, what is the meth- 
od of operationl — 2. If there aie pence and farthinga in the sum, how do 
you pi*oceedl 

EXAMPLES. 

I. Reduce £S lOs. lUd. to dollars, cents, and mills. 
35'00 

•48=1 Idd, 



85-48-r3-$ll-826t Ans. 
Reduce £11 19s. ll|d. to dollars, cents, and mills. 
179-50 
•49 



179-99-*-3=:t59-999t Ans. 

To change dollars, cents, ^c. to the former • currency of 
New-Hampshire, Vermont, Massachusetts, Rhode-Isfana, 
and Connecticut. 

Rule. — When the sum to be reduced is dollars; (') mul- 
tiply the dollars by 3, double the right hand figure of the 
product for shillings, the remaining figures are pounds. If 
the sum to be reduced is dollars, cents, and mills, (2) mul- 
tiply the whole by 8, point off 4 figures from the right for 
decimals; the rest of the product is pounds; (note, if mills 
are not named in the sum, three figures ouly must be point- 
ed off;) find the value of the decimal part (3) by multiply- 
ing by 20, 12 and 4; observing ( i) to point off for decimals 
each time of multiplying; and the sums standing on the 
left of the separatrix will be (^) shillings, pence and far- 
things. 

Quuiunu. — 1. Wben the earn is dollars, how do you change it into tbt 
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(Nnner carreocyl-^2. If the sum to be reduced is dollara, cenlf, a ad milli, 
what ia the metliodl — 8. How is the value of the decimal foond?— 4. What 
if to be obBerredl — 5. What will tlMjee sumsontbe left of the Beparatrix be'' 

EXAMPLES. 

1. It 18 required to reduce $S51 to lawfof |noney. 

25ixa=£75 6s. Ans. 

5. It is required to reduce $9539 to lawful money. ^ 

9529Xd=£28&8 14s. Ans 
8. It is required to reduce $192 to lawful money. 

192X3=£57 12s. Ans. 
4. It is required to reduce $999 to lawful money. 

£299 14s. Ans. 

6. It is required to reduce $99*67 cts. to lawful money. 

99»67 
3 



29*901 
20 

18020 
12 



•240 £29. 18s. OftV Ans. 

6. It is required to reduce $67*90 to lawful money. 

Ans. 201. 7s. 4ld. 

7. It is required to reduce $99*999 to lawful money. 

Ans. 291. 198. lllfd. 

8. It is required to reduce $61 *276 to lawful money. 

Ans. 181. 78. 7itd. 

To reduce 4he former currency of New- York and North 
Carolina to dots, cts, ^. and the conirary. 
Rule. — (O Prepare the sum to be reduced exactly as in 
New-Hampsnire, Massachusetts, &c. and divide by 4 in- 
stead of 3, the quotient is cents; a dollar in New-York is 
equal to 0) 8s. jV=tV £lXl0-r4=i$2-50. 

Questiona. — 1. What is the method of reducing the fonoer currency of 
New-York and North-Carolina to dols. cts. &c.?— 2. What is a dpllsur in 
New- York equal tol 

EXAMPLES. 

I. Reduce £9 16s. to dollars, and cents, &c. 

98-e-4=:$fi4*60 Ant. 
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S Reduce i&SdO lOs. to dollan, and cents, &c. 

2S05-r4=$576-25An8. 
8. Reduce £219 15s. 4id. to dollars, cents, &c. 
2197-50 
•13 



2197-68-r4=«549-42 Ans. * 

4 A merchant in Boston purchased 1200 barrels of flour 
in New York' at £2 10s. pef barrel; paid freight at 33 cts. 
per barrel; what does it stand him at? Ans. $7896. 

5. Reduce iC419 lOs. to dollars, cents, &c. 

$1048-75 Ans. 

Charge dollar Sy fyc. to New-York and North-Carolina 
currency. 
Rule. — (*) Proceed as in New-Hampshire currency, &c. 
only multiply by 4 instead of 3; the value of a dollar is 
equal to four tenths of a pound. ^ 

Quc«^on.— 1. How do you change dollars &c. to New-York and North- 
Carolina Curreocyl 

EXAMPLES. 

1. Change 842 dols. to New-York currency, &c. 

842 
4 

£336 16s. Ans. 

2. Change $1 14-25 to NorthrCarolina currency, &c. * 

Ans. ^£45 14s. 

Neve-Jersey, Belaware, Pennsylvania, and Maryland cur- 
rencies reduced to the present currency of the United 
States, and the contrary^ 

Rule. — (i) Multiply the given sum (if it is pounds only,) 
by 8, and divide the product by 3; the quotient is dollars. 
If the sum is pounds, shillings and pence, (^) reduce the 
whole to pence, and add one ninth of the whole to itself, the 
sum will be cents; a dollar in these States is equai to (^) 7s. 
6d., or, 5 of a pound. 7s. 6d.-90d. ^Vo^f • -£1^8-ra=: 
«2-666. ■ 

Quesiioru. — 1. How do you reduce New-Jersey, Delaware, Pennsylva- 
nia, and Maryland currencies to the present currency of the United-States 
14* 
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when the Mim is pouAds only I— 2. What is ihe oediod of r«4il«ti«n iMkb. 
the sum is pounds, sbillii^ and pence?— 8. What is a dollar in these 
States equa! tb? 

EXAMPLES. 

1. It is required to reduce X943 to dollars, &c. 
942 
8 

8)T536 

♦2512 Ans. 
3. It is required to reduce £961 19s. lOd. to dollars, &c» 

Ans. $2565*31 cts. 

Beduee dollars, ^c, to the former currency of New-Jersey, 
Delaware, Pennsylvania, and Maryland. 
Rule. — (i) If the sum is dollars only, multiply by 3, and 
divide by 8, the quotient is pounds; if the sum is dollars 
and cents, subtrait one tenth of the whole sum from itself, - 
the remainder is ^pence. 

Ques/ton. — 1. What is the rule for itMlucing dollars, &c. to the fixmer 
cm-rency of New-Jersey, Delaware, Pennsylvania, and Maryland! 

EXAMPLES. 

1. Reduce 623 dollars to Delaware currency, &c. 

628x8-r8=:je235 lOs. Ans. 
3. Reduce 2^12 dollars to New- Jersey currency. 

Ans. £942. 
3. Reduce $2565*20 to Maryland currency, &c. 
tV)2565*20 

256-52 subtract. 



12)280868 
20)192.19 • ' 

£961 19s. Ans. 

4. A merchant of Portsmouth purchased 545 barrels of 
beef at $12*50 per barrel, and sent it to Philadelphia and 
sold it there for £5 10s. per barrel; deducted the freight at 
30 cts. per barrel, and laid out the remainder of the money 
in flour, at £3 10s per barrel, and sent it to Portsmouth^ 
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and paid SO cts. per barrel freight; and sold the flour iu 
Portsmouth for 111 dollars per barrel; how much flour did he 
purchase, and did he gain or lose by the bargain, and how 
much? Ans. Purchased S31 t'V har, flour. 

Gained $2351 -reyV. 

Soffih Carolina and Georgia currency reduced to doh, cts. 
and the contrary. 
Rule. — If the sum to be reduced is pounds, (i) multiply 
by 80, and divide by 7, the quotient is dollars; (a-doUar in 
South Carolina is equal to (2) 48. 8d. or seven thirtieths 
of a pound;) if there are shillings and pence, &c. reduce 
the whole to pence, annex two cyphers and divide by 56, 
the quotient is cents. 4s. 8d.=:56d.=//y=3^; £1x80—7 
~|l4-28*. 

QuesHans^r^h What '» tlie rule fw i«4ttcing South CamiiiKi ajirl Geor- 
gia currency to dolU, cte. &c. when the sum i.« pounds'?*— 2 What is a doll 
e^ual to in Soirth CiroJinQl. i What is the method of reduction, when* 
l^ut-e at e gUIliugS 9Ad f^ence !■ the f>uin? 

EXAMPLES. ' 

1. p is requir. '^ lo u: duce ^'56 to dcllE.s, &c. 
56 
30 

7)1680 



$240 Ans. 
S. It is required to reduce i^2i to doUara, &c. 

Atas $90. 
S. Reduce £^^ Oe. 4<l to dollars, &c. Ans $96*28^. 

Dollars, ^c. reduced to Georgia and South Carolina cur- 
rency. 
Rule. — (i) Multiply dollars by 7, and divide by 30, the 
quotient is pounds; if there are cents in the sum, multiply 
by 56, reject two figures from the right of the product, the 
rest of the figures are pence. 

^esiion.'^h How da yo« reduce dolls. &c. to Georgia and South Car- 
olina currency'! - 
EXAMPLES. 

1 Reduce $240 to Georgia currency, &c. 

■ 340X7-r»(te:«W Ans. 
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3. Reduce $90 to South Carolina currency, &c. 

^ 90X7-f-30=£21 Ans. 
8. Reduce $96*281 to Georgia cuirency. 
96-28^ 
56 

57768 
48140 
32 



12)5892-00 



4498. 4d.=£22 98. 4d. Ans. 

To reduce Canada and Nova Scotia currency to the preseni 
currency of the United Slates, and tJie contrary. 

Rule. — When the sum to be reduced is pounds, Q) mul- 
tiply by 4, the jaroduct is dollars, (1 doUar is equal to (2) 5 
shillings in Ca^ Ma, &c.;) if shillings and pence are in the 
sum, (^) reduce 'he whole to pence, annex 2 cyphers, and 
divide by 60, (ul e, 60 pence are equal to a dollar,)^ the 
quotient is cents. ^7=4* 

QueatUnu. — 1, How do yoii reduce Canada and Nova Sootia currencv 
to tiie |)rewnt currency of the United States, when tlie sum is poandsT—Z. 
W^'iat IS a dollar in C&nada equal to? — 3. If shillings and pence are in the 
ium, how do you dien pixxseedl 

EXAMPLES. 

1. Reduce £108 to dollars. 108X4=^432 Ans. 

2. Reduce JC121 to dollars. 121 X4ii:$484 Ans. 
S. Reduce £1057 5s. Canada currency, to dollars, &c. 

1057 : 5 
20 



25374000-i-60=$422900 Ans. 

Dollars, ^c. reduced to the currency of Canada and Nova 
Scotia, 
Rule. — (1) if the sum to be reduced is dollars, divide 
them by 4, the quotient is pounds; if tl^re are doUars and 
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cents, multiply by 60^ rejecting two figures on the right, the 
product is pence. 

Quc«<ton.— 1. What is the method of reducing doUani, &c. to the eiv 
fency of Canada and Nova Scotial 

/ EXAMPLES. 

1. Reduce $432 to Canada currency, &c. 

482-5-4=£108 Ans. 
3. Reduce $484 to Canada currency, &c. 

484-r4=£121 Ans. 
9. Reduce $4229*30 to Canada currency* &c. 
422920 
60 



12)253752100 ^P 

21146-r20i£I057 6s. Ans. 

The present currency of England reduced to the pre»eni 
currency of the United States. 

When the sum is pounds only.* . 

RtJLE. — (0 Multiply the pounds by 4*44 and point off 2 
figures irom the right, for cents, the rest are dj^lars. 

QueBtion.-^l. What rule have you for reducing tlie pHPht currency of 
England to the present currency' of the United Statesi 

EXAMPLES. 

1. Reduce £16 sterling to dollars. 

16X4-44==$71-04.cts. Ans. 

2. Reduce 223 pounds sterling to dollars, &c. 

Ans. $990*12. 

If the sum consist of pounds and shillir^s. 

Rule. — (2) To the pounds annex half the number of 
shillings, in the place of tenths; multiply the whole by 
4*44, and point off three figures from tne right, for cents 
and mills, the rest are dollars:. If the shillings are odd, {^) 
annex the greatest even half and for the odd shilling annex 

* In England, accounts are kept in pounds, sbiliings, pence, and far- 
Uungs, sterling; 4 farthings make 1 penny; 12 pence 1 tbiUing; 20 shil- 
lings 1 pound, sterling. 
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ftm lite piftca of hmidredthd, multiply by 4'44, tind pMIt 

off 4 figures for cents, &c. the rest are dollarsv 

Qii<ff<*on«. — 1. What is the role for fedaeing the present turrenty of 
Eugiaod to the currency of tlie United States, when (be sum is poimdll-^ ' 
2. n the sum consists of pounds and shillings, what is the methodi — 8. If 
die shillings are odd, how do you proceedt 

EXAMPLES. 

1. Reduce i&19 19s. to doUan, &o. 

19-95x4-44=$38-5780 Ans. 
S. Reduce £137 ia«. to doUaiB, kc. Aus. $fi«7*48£ 



ARIT]gp£TCAL PROGRESSION. 

Any rank of numbers are said to be in Arithmetical 
Progression Q) when they inqg^ase by a common excess or 
decrease by a common diner^ce; (^) such as the numbers 
ly S, S, 4, 5, &c. and 7, 5, 3, r. 

The numbers which form the series are called the (s) 
terms: These are (^) five in number, (^J three being given, 
the other two may be readily found. 

2. Start ZZ: I <=o">«'only ^^^^ the (e) extremeB. 

3. The n^fcer of terms. 

4. The c^imon difference. 

5. The sum of all the terms. 

CASE I. 

The first term, the number of terms, and the common dif- 
ference beif^ given, to find the last term, 
RuLE.~n) Multiply the number of terms less 1, by the 
common 'difference, to that product add tfaie first term, the 
sum will be the last term. 

Qtustkms.^-l. When are any rank of«number8 said to be in Arithmetic- 
al Progression! — 2, Give an example. — 8. What are the numbers called 
which form liie seriest->4. How many terms ai^ tlierel — 5. How many »!% 
given 1 — 6. What are the first and last terms commonly called? — 7, Whea 
the first term, the number of terms, and the common difiereuce are given, 
how do you find tlie last term? 

EXAMPLES. 

1. The first term is S, number of terms 7, and common 
difference 5, what is the last term? 6X5-f S=sSS Ans. 
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S. A traveller went 6 mflee ^e first day, 9 the second, 

&c. increasing every day's journey 3 miles, he travelled 61 
days; how many miles c&dhe go toe last day? Ans. 186. 

CASE II 

The first ierm^the last term, and the number of terms being 
given, to find the aggregate, or total sum of all the terms. 

Rule. — (0 Multiply the sum of the extremes by the 
number of terms, and half the product Will be the answer. 

Quution.'^l. How do yoa find the ajg^gregate or total som of all the 
termsl 

EXAMMiBS. 

1. The first term is 2, the last term S^hl^d the number 
of terms 18: required the smn of the series. 

63+2X18-4-2=495 the Ans. 
3. A traveller went 6 migs the first day, 186 the last day; 
he travelled 01 davs; how.lba^r miles did he go in all? 
6+ld6X61-f- 2=5856 miles,^fAliii 
«« * - 

To answer the fMowing questions, find the last term by 
case ] , and the sum of jiU the terms by case 2. 

1. A merchant sold 100 yards of cloth, the first yard for ^ 
la. the second 2s. the third 3s. &c. how mud^did he receive 
for the cloth? ^ A|| ^^^^ ^^' 

2. Bought 19 yards of shalloon, at Id. for the first yard, *'< 
dd. for the second, 5d. for the third, &c., increiftiAg 2a. ev- 
ery yard; what did I give for the whole? 

Ans. £1 10s. Id. 

3. A mercer sold 20 yards of silk, at 3d. the first yard, 6d. 
the second, 9d. the third, &c.;^ I demand what he sold the 
20 yards for? Ans. £2 12s. 6d. 

4. If 100 stones be placed in a right line, exactly 1 yard 
asunder, and the first one yard from a basket, what length 
of ground will the man go who gathers them up singly, 
returning with them one by one to the basket? 

/ Ans. 5 miles, 1300 yards. 

CASE III. 

The first term, the last term, and the number of terms be- 
ing given, to find the common difference. 
Rule. — (0 Divide the difference of the extremes by the 
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number of terms lew 1, and the quotient will be the com- 
mon difference. 

QuMliofi. — 1. How do yoi&id the oommoo difierenoel 

EXAMPLES. 

1. The extremes are 2 and 53, and the number of terms 
18, required the common difference? Ans. 3, 

3. A man is to travel from Boston to a certain place in 13 
days, and to go 3 miles the first day, and increasing every 
day by an equal excess, so that the last day's journey may 
be 58 miles; required the daily increase, and the distance 
of the place from Boston? ^. , 

Ans. daily increase 5m. distance 366m. 

4# CASE IV. 

Criven the first term, the last term, and the common differ- 
ence, to find the n^mher of terms. 

Rule. — (0 Divide the difference of the extremes by the 
common difference, and the quotient increased by one is 
the number of terms required. 

^estivn. — 1. The first and last terms, and comnaon di&reoce being 
given, how do you find the number of terrasl 

EXAMPLES. 

1. If the Ifttremes be 3 and 19, and the common differ- 
ence 2. what is the number of terms? . Ans. 9. 

2. A man going a journey, travelled the first day 5 miles, 
the last day 35 miles, and increased his journey every day 
3 miles, how many days did he travel? Ans. 11. 



GEOMETRICAL PROGRESSION. 

(1) Any series of numbers, the terms of which gradually 
increase or decrease by constant multiplication, or division, 
is said to be in geometrical progression; (^) thus, 4, 8, 16, 
82, 64, &c., and 243, 81, 27, 9, 3, 1, &c., are series in geo- 
metrical progression, (3) the one increasing by a constant 
multiplication by 2, and the other decreasing by a constant 
division by 3. 

The number by which the series is constantly increased 
or diminished, is called (}) the ratio. 
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CASE I. 

Given the Jirst term and the ratio y to find any other term 

assigned. , 

Rule. — (^) Set down the first number, and multiply it 
by the ratio, and that product again by the ratio, and thus 
go on for 5, 6 ot 7 terms, at j)leasure: then multiply any of 
those places by itself, and divide the jproduct by the first 
number, and it will be the double of that, wanting one 
place. 

Qt^MttptM. — 1. What series of numberS-s.are'Said to be infir^gtwfrictt, 
I |M>ogr>;M«ion%<:2.€tivean exkmple. — 3. Wiiy are these consideffd-in geoaet- " 
rlbal progressRin'? — 4. What is the number calledby wJiich the series w« 
conslantiy increased"?— 5. If the^irs^ i«rm and ratio auxj given, hoW do you 
find any other term assigned? 

EXAMPLES. 

1. The first term of a geometrical series is 2, number ot 
terms 13, and the ratio 2; required the last term. 

1. 2, 3, 4, 5, 6, 7, 

2, 4, 8, 16, 32, 64, 123, leading 4erm. 
Then 128X128=16384, which divided by 2, the first num 

ber gives 8192 the answer. 

2. Reauiredthe 12th term of a geometrical series, whose 

1, 2, 3, 4i 5/ 6, 
firsttermis3andratio2.— 3, 6, 12, 24j 48, 96, 
Then 96X96=^921 6-^-3=3072=1 1th term, which/ X2= 
6144s=12th term the answer. 

3. The first term of a geometrical series is 1, the ratio 2, 
and the number of terms 23, required the last term. 

1, 2, 3, 4, 5, 6. 

1, 2, 4, 8, 16, 32. Then 32X32=1024== 
11th term, which, X2=2048=12th term, then, 2048x2048= 
4194304=23 term the answer. 

CASE II. 

Gi»en the first term, the last term, ind the ratio, to find 
the aggregate or total sum of the series, 

RuLE.-r(») Multiply the last term by the ratio, and from 
the product subtract the first term, and the remainder, di- 

# If the ratio bad been S, 4, or fl, &c. you must have multiplied by it 

15 
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irided by the ratio less one, will give the sam of the whole 
series. 

Queaiwn, — 1. Tbe firit term, the last term, and ratio being given, how 
do you find the total sum of the series'! 

EXAMPLES. 

1. The first term of a series in geometrical progression k 
1, the last term is 2187, and the ratio 3, what is the sum of 
the series ? 21 87 X 3^6561—1=^6560-7-2=3280 Ans. 

2. The extremes of a geometrical progression are 1, & 
65536, and the ratio 4, wpat ia the sj^n of the series? 

To amwer the following questions, find the last term by 
ease 1, and the sum of the series by case 2. 

1. A merchant sold 15 yards of satin, the first yard for 
Is. the second for 2s. the third for 4s. the fourth for Ss. &c. 
I demand the price of the whole .^ Ans. XI 638 7s. 

2. A draper sold 20 yards of cloth, the first yard for 3d.^ 
the second for 9d. the third for 27 d. &c. in triple propor- 
tion geometrical; required the price of the whole? 

Ans. £21792402 10s. . 

3. A crafty servant agreed with a farmer (ignorant in 
numbers) to serve him 12 vears, and to have nothing for Hb 
service but the produce of a wheat corn for the first year, 
and that product to be* sowed for the second year, and so 
on from year to year, until the end of the said time — I de- 
mand the worth of the whole produce, supposing the in- 
crease to be in a tenfold proportion, and sold at4s.>per 
bushel? Ans. £45211 4s. rejecting remainders. 

NoT£. — 7680 wheat or barley corns are supposed to make 1 pint. 

4. A thresher worked 20 days at a farmer's, and received 
for the first day's work 4 barley corns, for the second 13, 
for the third 36, and so on in triple proportion geometrical 
— I demand what the 20 days' labor came to, supposing the 
whole quantity to be sold for 2s. 6d. per bushel? 

Ans. £1773 Is. 4d. rejecting remainders. 

5. A cunning jockey had a fine horse, to which a gentle- 
man took a particular fancy, and after many words had 
passed .between them, the jockey agreed to sell him to the 
ffentleman for the price his^hoes would come to, at one 
farthing for the first nail, and to double the price every nail; 
the number of nails were 32. I demand what the horso 
came to at that rate? Ans. £4473924 58. Sid. 
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PART SECOND. 



. MENSURATION 

OP 

PLANES AND SOLIDS. 



DUODECIMALS, OR CROSS MULTIPLICATION. 

Pefinition. — ^Duodecimals is a rule used much in (i) the 
mehsuration of superficies and solids; and teaches (^) to 
multiply feet and inches, by feet and inches without redu- 
cing. Inches are called (^) primes, and are marked thus('); 
inches are divided (i)into twelfths, or seconds, and marked 
thus ("); thirds, or the twelfth part of a se<i*nd is marked 
4kus {")', thus all denominations less than a foot (^) de- 
crease in a twelve fold proportion and are designated by 
these characters, inches ('), seconds ("), thirds ('"), fourtlui 
("''), fifths (""0>&c. 

Rule. — Write down the number to be multiplied.. (^) in 
feet and primes, or inches, &c., and C') under the multipli- 
cand write down the number to multiply by ; observing 
(8) to write every denomination imder that of the same 
name ; (^) multiply the highest denomination of the multi- 
plier into all the denominations of the multiplicand, and 
set down the whole products, &c.; then multiply the next 
highest denomination in the multiplier into all the denom-t 
inations of the multiplicand, and remove the products one 
place to the right, and set them all down ; proceed thus 
through all the denominations, observing to set down the 
whole products each time of multiplyi^ig ; then (^O) add up 
the several products in the order in which they stand, and 
carry the same as in Compound Addition, the sum will be 
the product required. 
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Questions, — 1. What do you learn l)y Duodecimals 1 — 2. What do tliey 
ich 1— -3. What are inches called 1— -4. How are inches divided!— ^. ^ 
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154 DUODECIMALS. 

all denomlDationfl less than a foot increaae or decrease the value, and in 
what proportion 1 — 6. How do yon write down the numbera to be multipli- 
ed? — T.Wliere should you writelhe number to multiply byt — 8. What should 
you observe in writing down tlie multiplierl — 9. How then sfaquld you pro- 
ceed with the operationl — 10. What is the last step in the mlel 

EXAMPLES. 

1. What is the product of IS ft. 9 in. multiplied by 6 ft 
4 in.? /f. in. 

12 9 

6 4 



72 54 % 

48 86 

pro. 80 9 Ans. 

3. "What is the product of 3 ft. 2' 3" multiplied by S ft. 

2' 3" ? 

3 2 3 
3 2 3 



9 6 9 

6 4 6" ^j 

9 6 9"/ 

pro. 10 1 11 9 Ans. 
3. What is the product of 12 ft. 11 in. 11 sec. multiplied 
by 12 ft. 11 in. 11 sec. 
^ Ans. 168 ft. 9' 10" 0'" V". 

Note.— This method need not be confined to 12, as some imagine, but 
may be extended to any denomi^iation, as rods, yards, feet, inches, &c. 

EXAMPLES. 

1, Kequired to multiply 22 yds. 2 ft. 11 in. by 7 yds. 

2 ft. 2 in. 

yds. ft. in. 

22 2 11 

7 2-2 



154 14 77 

44 4 



44 "4 22'' 



176 2 7 3 10 Ans. 
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% itis veqttired to multiply 10 tods, 30 linkif^ hf \\ tods 
and 20 links, aUowing 35 Unljis to a rod. 

Ans. 138 rods, 6 links. 

Note. — ^In die last example I multiplied 12 ro<^ by 20 links and set 
down the product, viz. 240 ; I tlien mulliplied the 12 rods by the 10 rods 
And S)et dowrt Uie product, viz. 120;: I then muliiplied the 20 links by tho 
20 links, and removed the product one plahe to the right and set it down, 
viz. 400; I then maiiiplied 20 links l>y 10 fods and ilftt d6wrt die product, 
viz. 200; I then added the products together and carried by 25. 

9. It is requitied t6 tamltiply 7 it. 3 in. bv 8 ft. 3 in. 

•. ' Ans. 23 it. 6' 9''=2S,'eft* 

NoTE.-^The 6 inches are =tt and the 0''=y^4- bf a 
foot, and -vfT+rir^T^ as expressed above; any quiistion 
that is solved by duodecimals, may be solved by viilgar, or 
decimal fractions. 

4. It is requifed lb ilidltiply 3 ft. S ih. by 4 ft. 3 in. 
Ans. 35 ft. 0'9"=:85TVft. 
The same question by vu^ar fractions, 

8 ft. 3 in.=:8f and Si is equal to V- 4 ft. 8 in.=4f, 
and4i = to V, and ^^xy =YFV=35rV ft. Ans. 

> The same question by decimdl fractions, 

8 ft. 3 in.=8*25 ft. and 4 ft. 3 ij.=4-25 ft. ahd 8-^5X 
4-25=350625 ft. or 35. tV ft. Ans. 

&. It 18 required to tndltiply 3 ft. 9 in. by 6. ft. 9 in. 

Ans. 25 ft. 3' ^" or25yV4 ft. 

The same questton solved by vulgar fractions, 
«r\=H a»ai5 T''f=l4Xf|='r\V=25fVi ft. An* 



SUtfiRflfclAL MEASURE. 

Depinition. — Superficial Measure is O ) that which re- 
spects length and breadth, without regara to thickness; the 
dimensions are various, according to me nature of the thing 
measured: — ^land is measured (-) by superficial measure 
and its dimensions are generally taken in acres, rods and 
links; boards are also measured (3) by superficial measure* 
and the dimensions are taken in feet and inches, &c« 
15* . 
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Artificer!* work is calculated (-<) by different dimensions. 

Glazing (^ by the square foot. 

Mason's flat work, such as plastering, (^) by the square 
foot or yard. 

Fainting, paving, &c. (^) by the yard. 

Partitioning, flooring, roofing, tiling, &c. are calculated 
(s) by the sciuare of 100 feet. 

Brick work is generally calculated (J*) by the solid foot. 

QuettioM. — 1 . What is Stqierficial iiicasiire ? — 2. How is bml meastir 
ed uml ii8 diiiiensioiM taken ?•— S. How are Imards meaairecl and ih^ir ck 
inensionzt taken 1 — I. How is artificerH* work CJilcubted ?— 5. How sla*« 
in^? — 6. How mason's flat work? — 7. Painting and |Kiving 1 — 8. How 
partitioning, flooriiiK« roofiiicr, tiling, 8icA — 9. How is brkk work geoeniJly 
c:ilcuiated1 

CASE I. 

To measure a parallelogram. 

Definition. — (i) A parallelogram is a. figure bounded 

by two parallel sides wnich are longer than two other sides 

which are parallel, which four sides make four ri^ht anc^les, 

as in the following figure. 

B 25 ' C 



1 1- 




i 1 -I "1 1 ' ■ 


■|-.l'|(|il.1llM 


1 !■ 


k J '1 I ' 


!1 1 1 1 1 1 11 


1 1 I i 1 n 


1 1 1 l.lil.l i 




'\ \\i 1 ' t 1 1 1 


■II 1 I \rtl. 






11 ( 1 ^'1 ^ i J l_ 


.1 l,M I'.l i 



A ' 'lb D 

Rule. — (^) Multiply the length by the breadth, and such 

dimension as the length and breadth are taken in, such will 

be the dimension of the area ; if feet, the area will be 

square feet, &c. 

Note. — It is evident from the preceding figure, that if the 

length B C 25, be multiplied by the width A B, or D C 6, 

the product will be 125,1tnd will be the number of squares 

contained in the figure. 

Questionf. — 1. Describe a Parallelogram, ^2. How do you find the 

area pf a parallelogi ami 



EXAMPLES. 

1. What is the area of a floor that is 23 feet 6 in. 
ft. 9 in.? 
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^^ 



feet. in. 
32 6 
14 9 




303 84 
198 


54' 


Area 331 10 


6 A 



3. How many feet of boards will cover a floor of a hall, 
that is 41 ft. 9 in. by 30 ft. 6 in., allowing the floor to be 3 
boards thick ? Ans. 3546 ft. 9 in. 

3. How many square feet are in a board that is 31 feet 
long, and 1 1 inches wide ? 

Ana. I9fl. 3'in,;=zi9r\ 

CASE II. 

To measure a board or any other plane, when it is wider ai 
one end than the other, and of a true taper. 

Rule. — (i)Add together the width of the two ends, and 
half the sum is the mean widtli; or take the width in the 
middle (which is the same as the half of the sum of the 
width of the two ends,) then multiply the length by the 
mean width, tile product is the answer, or area required. 

Q^e9iion, — 1. How do yoa measure a board, or any other plane, when 
it is wider at one end than ttie otiier, and of a true taper 1 

EXAMPLES. 

1. What is the superficial content of a board, that is 1 ft. 
7 in. wide at one end, and 7 in. at the other; and 33 ft. U 
in. long? 

ft. in. in. ft. in. ft. in. 

1 7+7=3 3-*-i=l 1 mean width. 
* 1 ft. rx 33 ft. 11=35 ft. 10' U" Ans. 
3. What is the area of a piece of land that is 30 reds 
long; 30 rods wide at one end, and 18 rods at the other? 

Ans. 570 rods. 

3. What is the area of a hall that is 33 ft. long; 33 ft. 
wide at one end, and 30 at the other? Ans. 673 ft. 

4. A man has a farm lying 300 rds. on the road^ and the 
width of it at one end is 80 rds. and at the other 60: I de- 
mand the content of the farm. 

Ans. 31000 ids. or 131 acres, 40 rds. 
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CASE III. 

To measure the surface of a right ambled triangle. 

Definition.— (») A right angkd triangle is formed by a 

right line falling perpendicularly on another line, as the 

line A B falling upon tlie line C B, makes a right angle at B. 

A 
Figure 1. 




Rule. — (2) Multiply the base C B, by half the perpen- 
dicular A B, and the product will be the area; or multiply 
the base and perpendicular together, and half the product 
will be the area: also the perpendicular multiplied oy half 
the base, the product is the ^rea. 

NoTK. — All triangles, not having one riglit angle, are in general terms 
"tsalled (3) oblique angled irianglea, &c. * Figure* eecond represents 
an oblique angled triangle; and (4) the same rules that apply in nteaEuring 
m right angled triangle will apply in measuring an oblique aiogled triangle. 

Qiicsftons.'*— 1. Describe the formation of a right angled triangle'!— 2. 
How do you find the area of a right angled triangle^-— 3. What are those 
angles called, that have no right angle?— 4. What rules are a|>pUed in ness- 
tariog oblique angled triangles! 

Figure 2. 




Explanation . — It is evident that the area of any triansle may be iband 
by multiplying the base by half tlie perpendicular; or by multiplyiBg the base 
and pelrpendicalar together, and tbKmg half the product ; or W oiuitipM — 
the. perpendicular by half the base. By multiplying half of AB (fig. Ij . 
CB, the parallelognm D F C B is measarsed; £ F A is in the tnai«le. 
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aad is ftot iiiea«iired; C D E is not in the triangle and is measured in the 
parallelogram; C D £ h^feig equal to E F A there can be no loss sustained; 
m figure 2, multiplying half the perpendicular D C, bv the base A B, le- 
duces the triangle A D B to the parallelogram HPBA: T2Dis equal 
to T H A, and D 2 O is equal to O P B. Therefore it is evident that the 
parallelograqa U P D A is equal in area to the triangle A D B. 

EXAMPLES. f 

1. What is the content of a piece of land 18i rods on the 
base, and 8*8 rods on the perpendicular, in form of fi^re 
first? Half perp. =4-4X1 3-5=59-4 rds. Ans. 

2. AVhat is the area of a piece of ground in form of fig- 
ure 3d, base 27-4 rods; perpendicular 8-3 rods? 

Ans. 112*34 rods. 

3. What is the area of the gable end of a house, beam 
40 feTet, and height 13 feet 6 inches? Ans. 350 so. ft. 

4. What is the superficial content of a piece of board, 
in form of figure first: the length of which is 16 ft. *9 in. 
and the wide end 1 ft. 10 in. and the narrow end coming to 
a point? 

ft. in. in. ft. %n. ft. %n. 
1 10-ri=nxi6 9=15 4 3 Ans. 

5. What is the content of the second figure, A B 20 ft. 
and C D 6 ft. 4 in. * Ans. 63 ft. 4 in. 

CASE. IV. 
BoAftD Measure. 
To make a board ruUy and to measure boards with the same. 
Rule. — (^) Furnish a piece of hard wood of fine grain, 
three feet and a half long,* using six inches for a handle; 
plane it to as many as twelve sides; number each side or 
line at the lower end finom 10 to 21, cur from 12 to 2^, as-ycu 
may think pioper; divide the staff into feet by driving tn 
brass nails at every foot; divide each foot, on each Ime, 
Into as many equal ports as are equal to the number on thd 
line at the bottom; a foot oil the line numbered 10 at the 
bottom, must be divided into ten equal parts to a foot, th3 
line numbered 1 2, a foot must be divided into 12 equal parts : 
number these divisions on each line, beginning three a r 
four divisions from the bottom, so that m figures on tlu 
divisions do not interfere with those on the lines at the bot- 
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torn: aftrr gtamping the figures, fill them up with good 
hlack ink, and give the whole a co«| of varnish, and the 
figures will appear very plain. 

To meoiure boards with the above rule. 

Rule.— (2) FiniJ^the length of the hoard, then look on 
the end of the rule for the number corresponding to the 
length, apply that line of the rule to the middle of the 
board, ana the width will extend on that lin^ to a number 
expressing its area, or content. 

Q^€$tUm8. — 1. How do you make 'a board rule with which yon can 
meaflure boardsl — 2 How can yoa measure boards with this rule? 

^ . EXAMPLE. 

What is the area of a board that is 11 feet long and 12 
Jncheswide? Ans. 11 feet. 

NoTK« — The board being 11 feet long, I look for the line nuwhered II ' 
at the bottom, and apply tliat line of tlie rule to the middle of the lionrd, and 
the width extends to tJie division on that line numbered'll, which is the 
content of tiie board. 

CASE V. 
Tp measure boards with Crunter^s sliding rule. 
Rule — (^ Bring the width of the board in inches, on 
the slider, against 12 on the line above; then look along 
on the line above for the number expressing the length of 
the board; and against that number (on the slider) stands 
the number expressing the area of the board. 

Question. — 1 How do you measare boards with Gunter's sliding nilel 
EXAMPLE. 

What iB the content of a board that is IS feet long and 
10 inches wide? Ans. 15 feet. 

Note. — ^I first brought the width of the board in inches, against 12 on 
the line above; I then looked on the line ab-jve for the length of tlie board, 
viz. 18; and against the length (on tlie slider) stood 15, the number answer- 
uig to the area of the board. 

CASE VI. 

To measure boards vnth Gnnter*s scale and dividers. 

Rule. — (i) On the line of numben extend from 1 to the 
width, and that extent will reach from the length to the 
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•uperficial content or area; any right angled parallelogram 
may be measured bj^the same rule. 

Question. 1. — How do you measure boards with Gunter's scale and 
dividersl- 

EXAMPLE. 

What is the superficial content of a board that is 20 
feet long and 1| feet wide? Ans. 25 feet. 

Note..— On the Hue of numbers T extend from 1, to 2^ tenths, or | of 
the distance from 1 to 2; and that extent reaches from 20, (the length ol 
the board) to the superficial content 25. 

CASE VII. 

To measure Joist, plank, ^c. 

Definition. — Joists are (i) of different dimensions, 
sometimes 3 by 3, or 3 by 4, &c. plank are also of different 
thickness; and both plank and joists are reduced (^) to 
board, or superficial measure and are measured thus : 

Rui,E.— (3) Find the area of one side of the joist, or plank, 
by any of the preceding rules in superficies; multiply that 
area by the thickness in inches, the last product will be the . 
superficial content of the joist, or plank. 

Queaiions. — 1. Of what dimensions are joists and plankl — 2. To what 
are they reduoedT — 3. How are they measuredl 

EXAMPLES. 

1. What is the superficial area, or board measure o* a 
joist, that is 20 feet long, 4 wide, and 3 thick? 

20ft. O'XOft. 4'=i6r«o ft. X3' thick equal 20 ft. Ans. 

2. What is the area or board measure of a plank that is 
25 feet long, and 16 in. wide, and 3 in. thick.? Ans. 100 ft. 

CASE VIII. 
To measure any irregttlxtr plane surface. 
Rule.— (n Divide the whole surface into triangles, and 
measure each triangle separately, as taught incase third, 
superficial measure. 

QuMft'on.— l.What is the rule for measuring an irregular plane suifaoel 
EXAMPLE 

What 18 the superficial content of a plat of ground, in 
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fbttti of tbe fdllowing figure; diagonal A B 50 feet; ptt' 
pendiculara, ^ and 12? ^^ Ans. 900. 




CASE IX. 
To measure the surface of a circle* 
Definition. — Circles are (i) round figures bounded ev- 
ery where by a circular line called the periphery, or arch^ 
or sometimes the circumference ; the line passing through 
the centre is called (^) the diameter; half the diameter, oi 
a line proceeding from the centre to the periphery is called 
(3) the semi-diameter, or radius. 



See the figure. 



E 



A E B D 18 the periphery or arch. / C . \ 

A B is the diameter of the same. A L m y ' jB 



C D is tlie temi-diameter ur radius. 



I 

I 
I 

D 






PROBLEM 1. 

Diameter given to find the cireumference. 

Rule I. — (4) As? is to 22 so is the diameter to the cir- 
cumference. ' 

Rule 2.-r(^} As 113 is to 355 so is the diamet^i^o the Cir- 
cumference. 

^uettions. — 1 . What are circles'?— 2. What is the hn^ called which 
imsees through the centre 1 — 3. What is tlie line called, which proceeds from 
the centre to tiie periphery*? — 4. What is tlie Ist rule to find tbe cit^MnfisrenM 
li^heti tbe diameter is givenl — 5. Wbat ia ruk 9At 
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What is the ckcumference of a circle, 'Which has a di- . 
araeter of 14 rods. 

By kule 1. As 7 : ^2 : : 14 to 44 rods Ans. 
By Rule 2. As 118 : 855 14 to 43,4| Ans.* 

PROBLEM II. 
The circumference given tojind the di€meter\ ' 

Rule 1. — (^) As 32 is to 7 so is the circumference to the 
diameter. 

Rule 2. — (^) As 855 is to 113 so is the circumference to 
the diameter. 

Rules. — (s) Annex two cyphers to the circumference 
and divide by 8*14 the quotient is the diameter nearly. 

Quettitnu. — 1. Tlie circumference being given, how do you find the diam- 
eter 1—2. What id the 2d metJiod of finding the diameteri— 3. What is the 
9d rulel 

EXAMPLE. * 

What is the diameter of a circle whose ciBctunference i»'^ 
44 rods? ; ** 

By Rulel*— As 22 : 7 : : 44 : 14 Ans. 

By Rule 2.— As 355 : 118 : : 44 : 14^15 . Ans. 
-By Rules.— As 4400-j..3-14=14i|y Ans. 

PROBLEM III. 
The diameter and circumference given tojind the area. 
Rule.— (0 Multiply half the diameter by half the cir- 
cumference, the product is the answer; or multiply the diam- 
eter and circumference together and k the product is the area, 
Q,uestion,—l, How do you find the area when the diameter and ciraim^ 
ferenee ai-e given ? 

EXAMPLE. 

What is the superficial content of- a circle whose diame- 
ter is 14 rods, and circumference 44 rods? 
rds, rds. 

14-5-JX44-i-i=154 square rods, Ans. 
The same question done by rule second, 
14x'44==:616H=154 square rods, Ans. 

♦ Tlie two methods do not exactly agree, the last method ii nearest to the 
™h; an exact proportion between tiie diameter and citottmfeiteiiee pf a 
«rcte has not yet been discoTered. 
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PROBLEM IV. 
The diameter given to find the area, 
RuijE. — (') Multiply the square of the diameter by "7864 
the product b the area. 

iifuaUon. — I. The diameter being given, how do you find the area? 

EXAMPLE. 

What is the area of a circle whose diameter is 14 rods? 

rds. 
14X14X •7854=1539-384, Ans. 

PROBLEM V. 
The circumference given to find the area. 
RcLE.-^(i) Multiply the square of the circumference by 
*07959, the product is the area. 

ijUetUoHf, — 1. The circumference being given, how is the area foiindl 



. What is the area of a circle whose circumference ii 
44 rods? 44x44X-07958=15406685, Ans. 

PROBLEM VI. 

The area of a circle given to find the diameter. 
Rule. — (^ Ji Divide the area by '7854 and extract the 
square root of the quotient; the root is the diameter sought. 
(See application olsqTiare root, case>2.). 

PROBLEM VII. 
The area given to find the circumference. 
Rule.— (2) Divide the area by -07958 and extract the 
square root of the quotient, and the root will be the cir- 
cumference sought. 

Qttc«tton».—l. When the area oT a circle is given, how do you find the 
diameter^— 2. The area being given, how do you find the circlimfereucel 

CASE X. 
To measure a sector of a circle, 
Defiwition. — (1) The sector of a circle is a part of a 
circle bounded by an arc and two radii drawn to the ex- 
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tremities^ see the figuxe-A C B D. A C B the arc; A D, 
or D B the radii. 

D ^^ 

Rule.— (2) Find the length of the arc A C B; to do 
which say as 180"', is to the number of degrees in the arc, 
so is the radius multiplied by 8»1416, to the length of the 
arc; haying found the length of the arc, multiply the radi- 
us by half the arc, the product is the area required. 

QueaHons. — 1. Describe the sector of a circle?— 2. What is the rale 
for measuring a sectorl 

EXAMPLS. 

What is the superficial content of the sector A C B D, 
the radius A D, or D B being 10 feet, and tlie arc A C B 
containing 185^? 

As 180 : 135 : : 10X3*1416 : 23*563 length of the arc 

ft- 
then 10X23*562-ri=l 17*81 Ans. 

Rule 2d. — (}) Find the superficial content of a circle 
having the same radius; then say, as 360^ (the degrees in 
a circle) are to the area of the whole circle; so are the 
number of degrees in the arc of the sector, to the super- 
ficial content of the same. 

Queftion, — 1. What is tlie 2d rule for finding the superficial content of a 
■ectori , 

example. 

What is the area of a sector of a circle whose arc con- 
tains 45 degrees, and the radius of the same is 20 feet.^ 

Ans. 157 sq. ft. 

Note. — This method is exactly right, for it is evident that if a circle of 
40 feet diameter contain 1256 0C|uare feet, that a sector of 45^ with tht 
same radius will bo 1 eighth of tlie circle 
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CASE XL 

To measure the segment o^ a circle, 

A segment of a circle is (<) a part of a circle boandeld 
by part of the circle's periphery, and a chord connecting 
tfie two extremities of the periphery, A B C is a segment. 




N6te.— The quantity of the angle A D C is 82*. 

Rule. — (2) Measure the sector ABCD by case 10, and 
also measure the triangle ADC, and subtract the area of 
the triangle from the area of the sector; and the remainder 
^ill be the area of the segment ABC. 

Questiont.^l. What is a segment of a circlel— 2. What la the rule for 
finding the area of a segment f 

£XAML»£. 

What is the are^ of the segment ABC, whose arch con- 
tains 82®: and its chord A C 17'5feet: and the perpendio- 
ulaf of its triangle D E 10*4 feet: and semi-diametet A D, 
orD ClS-7 feet.? 

First find the area of Vcircle whose diameter i8'87"4 ft. 

As lis : 355 : : 27*4 : 86t circumference. 
27-4X86=2356-4-ri=5891 area of circle. 

To find the area of the sector ^ say 
area. 
As S60*» : 589-1 : : 82» : 1S4-1 the area of the sector 
ABCD. 

To find the area of the triangle. 

The chord A C=17-5, perpendicular D E 10'4xl7'6=s 
182-ri=91 feet area of the triangle ADC. 
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Area of the sector ABC D=184 
Area of the triangle A D C= 91*0 

Area of the segment A B 0= 43'i ft. Ans. 

CASE XII. ^ 
Tojmd the area of a polygon. 

Definit!on. — A polygon is (») a figure having equil 
sides and equal angles, see figures 1. 2. S. 

Rule— (^) Multiply half the length of all the sides by 
the nearest distance from the centre to any of tlje sides; or 
multiply the area of one of the triangles by the number of 
triangles contained in the figure, the product is the answer. 

Queitlona. — L What is a polygon '{—-2. How do you find the area of a 
polygonl 

Figures. 
1 S 8 




ExPi/ANATioN. — III meamring. fij^orefinit, it is evident that multiplying 
the distance from the centre to any side, by half the length of all the sides 
is measuring 5 equal triangles ; the sid^ represent the bases, and distance 
from the centre, tb a side of the perpendicular, 

EXAMPLES. 

I^at is the aisea of figure first A C equal to 8 ft.: B D 
equalto 5-8 ft. ? 8X6-8=46-4-i-i=i2S-2 area of B A C. 

There being 5 triangles contained in this figure, the area of 
one, viz. 23-2 multiplied by 5 will give the area of the pol- 
ygon. 23-2X5=^11 60 Ans. 

2, What is the area of figure second, th^;distance from 
the centre to a side is 6 ^Teet; the sides are 6, and their 
length 7 feet^ Ans, 126 feet. 

8. What is the area of figure third, the distance from the 
centre to a side 6*2 feet; number of sides 7; their length 
6-9 feet ? * " Ans. 1 28 03 feet. 

16* > 
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CASE. XIII. 

To deseribe and find the area of an eUtpsis^ or ovaL 
First, to describe an oval or ellipsis. 

RuLS. — (^) Draw a line and set one foot of the diyiden 
on said line as a centre, and describe a circle, and moVe 
the dividers to some other point on the given line (less than 
the semi-diameter) and describe another circle of the same 
radius, and in the two points where the circle's peripheries 
intersect, set the dividers and complete the sides of the 
oval, and through these two points, draw "the conjugate di- 
ameter, crossing the transverse diameter in the centre of 
the oval. '- 

Note. — ^The longest diameter of an oval is called (3) the transyene, and 
the shortest, {*) the conjugate diameter. ^ 



1st. 



Figures. 



Und. 




To find the area of an ellipsis. 
Rule. — (2) Multiply the transverse by the conjugate di- 
ameter, and this again by *7854, and the last product is the 
area; or multiply the two diameters together and }i of the 
product is the answer. ^ 

Questions, — 1 . What is the rule for protracting or describing an ellipsis 
or ovall — 2. What rule have we for finding the area of an ellipsisi — 8. 
What is the longest diameter of an oval calledl — 4. What theshortesti 

EXAMPLES. 

1 . What is the area of figure first, the longest diameter 
is 17*5 and shortest IS? 

17-5X13X •7854=178-67850 area Ans, 
3. What is the area of figure second, the longest diam- 
eter being SI, and the shortest 17? 

By rule first, 21Xl7x-7854=:280-3878 area. ^ 
By rule second, 21X 17=857-f-}iz=280yV Am. 
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CASE XIV. 
To find the area of a globe or tphere. 
Definition. — (}) A globe or sphere is bounded by a cir- 
cumference every way equally distant from a point within 
called the centre, thus a cannon ball may be called a globe 
or sphere. 

Rule. — (2) Multiply the diameter and curcumference to- 
gether, the product is the area. 

Questions, — 1. Describe a globe or spherel — 2. What is tbe rule for 
finding tbe area of a globle or sphere? 

EXAMPLES. 

1. What is the super fiJB area of a globe whose circum- 
ference is 44, diam^r 14? ^ 44X 14=616 area Ans. 

d. What is the area.of tiie globe .we inhabit, allowing it 
to contain 360 degrees and 69i miles to a degree on the 
equator? 

SeO^'X 69^=250^0 circum. and 7964 diam. nearly. 

25020X7964=199259280 area in square miles. 



SOLID MEASURE. 

Definition. — ^The mensuration of solids includes (i) 
the measuring of all bodies which have length, breadth and 
thickness; such as timber, stone and wood, &c. 

(2) In solid measure 1728 inches make a foot, that is 12 
inches in length, 12 in breadth, and 12 in thickness; thus a 
solid foot would make 1728 little blocks, one inch square* 

general rule. 

(3) Multiply the length, breadth and thickness together, 
the last product is the solidity required. 

Questions,-^!. What does the mensuration of solids include'?— 2. Des- 
cribe a foot in solid measure.— 3. What is the general rule for finding the 
solidityl 

CASE I. 
To find the solidity of a prism. 
Definition. — (*) A prism represents a three cornered 
file, that is all its length of the same bigness; therefore the 
ends are triangles. 
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.KiTLE.-(3)Findthe aiba of bne end;* multiply this aiea 
by the length of the prism, the last product will be the so- 
lidity. 

Qtietiiont, — 1. Describe a prism. — 2. What is the rule for finding the 
folidity of a pri^m 1 

4 EXAMPLES. 

1. What is the solidity of a prism, the sides of the tri- 
angles of which measure IS inches and the perpendicalars 
of its triangle 12 inches; and its length 12 feet? 

in in. 

13xl2-H=78X12 feet =9S6-rl 44=6x^4 Ans. 

3. What is the solidity of a|jttr^"^ the base of which is 
S feet 3 inches; and the petplnaicidar of which is 1 foot 
10 inches; and length 20 feet 6 inched 

'JCHs. 42 feet 8' 4" 6'". 

CASE Ifc \ 

To find the solidity ofanyfi>rure ^fit is of equal width and 
equal thickness. 
Rule. — Q) Multiply the length, breadth and thickness 
together, the last product is the solidity 

Que8tion.-^h How do you find the solidity of any figure that is of equal 
widlli and equal tliickneHsl 

EXAMPLES. 

1. How many solid feet are in a hall, that Is S6 feet 6' 
long. 14 feet 6' wide, and 8 feet 6' high?" 

36 feet 6'xl4 feet 6x8 feet 6=4498 feet V 6", or 
4493 I feet Ans. 

2. How many solid feet will be occupied by 21 chests of 
tea, which are 9 feet 3 inches every way? Ans. 720|j[ ft. 

CASE in. 

To find the solidity of any figure that has equal thickness, 
but unequal width. 
Rule. — (*) Find the mean width by adding together the 
width of both ends, and taking half the sum for the mean 

*" If tliearea of the end is found in inches, and naultiplied into the length 
in inche«i, the solidity is in solid incites, and^ must lie divided by 1728 to 
bring it to solid feet ; if the ariea of one end In Indies is multiplied into tne 
fengtb in feet, dividing by 144 will give the solidity ia 'solid ftfet. 
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width : the width taken in the middle is also the mean width: 
multiply the mean wSdth, depth and length together, and 
the product is the solidity. 

(Quesison. — 1. How do yon find the- solidity of a figure that has tqxoA 
thicknev, bat uoeqoal width 1 ^ 

EXAMPLES. 

1. How many solid feet are in a stone that is 21 feet long, 
3 feet wide at one'^d, and 3 feet at the other, and 1 foot 

6 inches thick. 2+«=5-hl=2-5X2lXl-5=73-75 Ans. 

2. How many solid feet in a stone wall that is 51 feet 
long, and 7 feet high, and mean thickness 2 ft. 6' f 

Ans. sm fbet. 

CASE IV. 
To Jinc^tM^.soUdiiy of a cylinder. 
DEFiiriTioN.r-A cylinder is Q) a long round hody, all 
its length of equal bigness. 

Rule. — (2) Find the area of one end, and multiply it by 
the length, the last product is the solidity. To find the 
area of one end, apply the rule for measuring a circle. 
{See Circles,) 

Questions. — 1. What is a cylinder! — 2. How do yoa find the solidity of 
cyliiiderl ^ 

EXAMPLES. 

1. What is the solidity of a cylinder that hasra diameter 
33 inches, and is 30 feet long? 
diam, circum. 

33X69- 14=-1 521 •Q3-=-i=380-37 area. 380-37X30 ft^ 7605*4 
-1-144-53.81 ft. Ans. 

3. What is the solidity of a cylinder that has a diameter 
9i feet, and is 31 feet long.? Ans. 1483*691 

S. What is the solidity of a cylinder, whose diameter is 

7 inches, and circumference 33, and is 30 feet long? 

Ans. 5 ^^ ft. 

CASE V. 

To find the solidity of a cone or pyramid. 
Defimitton.-^A cone is (i) a figure standing upon a 
base, and of a true slant or taper from the largest end, to a 
point or vortex. (^)The base is either circular, square, tri- 
angular, or in ^e form of a parallelogram ; the base of the 
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fint figure is a circle ; the second is a triangle ; the third it 
a square ; the fourth is a parallelogram. 

A frustum of a cone is (^) a piece cut off parallel to 
the base : that part between A B and C D in the following 
figures is called a frustum : the length of the frustum is 
represented by the perpendicular line, proceeding from the 
centre of the base, to the line A B. 



1 



3 



Figures. 




Rule. — (^) Find the superficial area of the base, and 
multiply it into one third of the perpendicular height ot 
the cone, and the product will be the solidity. 

Questtont. — 1 . Whatsis a cone or pyramidl — 2. Describe the base of a 
Pyramid'? — 3. What is 'the frustum of a conel — 4. tiov/ do you find ihe 
solidity of a cone? 

EXAMPLES. 

1. What is the solidity of figure first; perpendicular 21 
feet, and the diameter of the circle at the base 9i ft. ? 

9*5 diameter, 29*85 circumference. 
Half diam. and half circu. 4-75X14-925=70-89t area of base. 
Area 70-89X21=y88-69-v-^=496-23t feet, solidity. 

2. What is the solidity of figure 2d; perpendicular 21 
feet, sides of its triangle 10, and perpendicular of its trian- 
gle 8i? 

10X8i=85-r-i=42-5X21-f-iX297-5 solidity, Ans. 
S. What is the solidity of figure third; perpendictflai 
height 21, and the sides of its base 9 feet.^ 

9X9=81 X2l -f-4=567 ft. Ans. 
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4. What is the solidity of figure fourdi; perpendicular 
height equal to 21, and sides 15 by 9^? 

Ans. 997-5 ft. 

CASE VI. 

To find the solidity of the frustum of a cone, ^e. 

Rule 1. — (i)Find the superficial area of both ends, add 
the two areas together, and reserve the sum; multiply the 
two areas together, extract the square root of the product, 
and add the root to the reserved sum, and multq>ly the sum 
by one third the perpendicular height, the product is the so- 
lidity required. ^ 

Rule 2. — If the cone is exactly sqiuire at both ends, (^) 
multiply a side of the greatest, by a side of the least sqnare; . 
also find Uie difference between the two sides; squa|% the 
difference; add one fnird of the square to the proouct ot 
the two sides; multiply the last sum by the lengtn, the pro- 
duct is the solidity. 

QtUhUons, — 1. What is the rule for finding the ji^dity of tbe frusUmi 
of a coneT — 2. If the cone be exactly aquar^ atbg^tnends, how is the so- 
lidity foundl. ^^ 

EXAMPLES. 

1. What is the solidity of the frustum ABC D; hgure 
first, case 5di; largest diameter 9^; smallest 3; and length 
14? 
Largest diam. 9-5X9-5X-7854=70-88t area largest ebd. 
Smallest diam. 8-0XS-0X-7854=:i7-06t area least end. 
Areas 70•88X7•06=^?500•4128=22•S6 root added. 

/ len. 

Ans. 100-30X14-H=468-06t 
a. What is the solidity of the frustum A B C D, figure 
second, case fith ; the sides of its largest triangle 10, and 
its perpendic 8^ ; sides of the smallest triangle 3*5 and the 
perpendicular of its triangle 3 ; and length 14? 

10X4i=42-5 area largest end. 
8*5xr5=5:5-25 area smallest end. 
Areas 42-5X5-25=V223-1250=14-93 root added. 

sum 62*68 
sum 63*68X4|=:292'5 solidit;f , Ans. 
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8. Wl^ is the solidity of the frustum A B C D, figure 
' thirid, case 5th; sides of its largest square 9, and the si^all* 
estf^ aud length 14? 

Same question by rtUe second. 
Sides of the two squares 9x3=37 product. 
9— S=6 dif. X 6=36-7- i = 12" add. 

Solidity. 

89X14=546 Ans. 

4. What is the solidity of the frustum A B C D, figure 
fottith, case fifth; sides of the largest end 15 by 9}; sides of 
the smallest end 5 by 3*i; and 14 long? 

Sides of the largest end 15X9*5=1143*5 area. 

Sides of the sm^lest end 5X3*2= 160 area. 

Areas 14»-5X 16=^^2280*0= 47-7 g^dd. 

sum 206*2 
. 206-2Xl4=2886-6-^J=962-2t Ans. 

5. What is the solidity of the frustum of a cone that 

15 10 feet square at one end, and 4 at the other, and is 32 
feet long? Ans. 1664 ft. 

6. What is the solidity of the frustum of a cone that is 

16 in. square at one end, and 12 at the other, and is 16 feet 
long? Ans. Slfnf 

7. What is the solidity of the frustum of a cone that is 
24 in. square at one end and 21 at the other, and is 10 feet 
long? Ans. 35/2 

CAS£ vn. 

To find the solidity of the segment of a cone, as the parts 
above A B in the figures, case Sth, 

Rule. — This part forms a cone of itself, and must bo 
measured (i) by case fifth. 

QueUion—l, How is the solidity of the segmem of a QQQe foiuidT 
<^Kepeat the rule in due 5th. 

CASE VIII. 

To fi»4 th^ solidity of a to^dge, when the edge and large 
end are oj equal width. 

Rule. — Q) Multiply the length and width together, and 
that product by half tne thickness, the last product is the 
solidity. 

^uestiqn. — 1. How do you fipd the lolidity of a wedge, when tba 
•dg0 and large end are of equal widthi 
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EXAMPLES. 

1. What is the solidity of a wedge that is 12 ft. long, 
IS wide, and 6 thick, at the large end? 

12X12— 144X6~d=4S2 solidity, Arig. 

2. What is the solidity of a wedge that is 10 ft. long, 6 
inches wide, and 6 thick? Ans. li ft. 

CASE IX. 

Txffind the solidity of a wedge when the edge is narrower 
than the large end. 

RuT.E. — ( » ) To the width of the^dge add twice the width 
of the large end, and reserve the sum : multiply the length 
of the wedge by the thickness of the large end; multiply 
this last product and the reserved sum together, and divicfe 
by 6; the quotient is tlie solidity. 

Question, — How do you find the solidity ofa wedge, wfaen the edge is 
narrower than the large endl 

EXAMPLES. 

1. What is the solidity of a wedge that is 12 ft. long, 
and ^8 in. wide at the largest end, and 12 in. wide at the 
£dge; and 6 in. thick at the large end? 

Width of the edge 12 

Width of the large end 18X2=36 

43 reserved sum. 
Length of wedge 144 inches. 

Thickness of large end 6 inches. 

864 product. 
Pro. 864X48=41472-f-6=:6912 in, or 4 ft. Ans. 

2. What is the solidity of a wedge that is 20 ft. long, 
15 wide at the large end, and 10 at the edge; and 12 thick? 

Ans. 1600. 

NoTE.-^Thifl rule will give the solidity of a cpne when it is square, or 
b Ibrm of a parallelogram. 

EXAMPLE. 

What is the solidity of the cone, figure third, case fifth; 
width of the large end 9, thickness 9, and length 21 ? 
17 
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WidUi of the edge 

Width of the large end 9Xa=18 

18 reserved sum. 
31X9=189X18=3402-^6=567 Ans. 

{See Ans, to Quest. 3 Case fifth.) 

CASE X. 

To find the solidity of a globe, or sphere. 

Definition.— A globe or sphere is (2) a round body 
bounded by a surface every poii^t of which is equally dis- 
tant from a point within called the centre; a line passing 
from one side to the other through the centre is called the 
diameter^ or axis. 

Rule. — (2) Cube the diameter, or axis, and multiply its 
cube by 'SSSe the last product is the solidity. 

(iueatiofu.—i. What is a globe or spherel 2. What ia the rule ibr 
finding the solidity of a Globe or Sphere. 

EXAMPLES. 

1. What is the solidity of a globe, or sphere whose 
diameter is 113.^ 

118Xll3X113X-5236:=:735550O-869a solidity. 

3. What is the solidity of the globe which we inhabit, 
in solid miles: allowing its circumference to be 25000 miles? 

As 22 is to 7 so is 25000 to 7954 diam. nearly. (Fractions 
omitted.) 2634353048S7 sol. miles. Ans. 

3. What is the solidity of a cannon ball that is 9 inches 
on its diameter.? Ans. 381-7044 sol. in. 

4. What is the solidity of a sphere whose diameter is 
2 ft. 8 in. ? Ans. 9*92t ft. solidity. 

CASE XI. 

To find the solidity of a segment, or part of a glohty or 

' sphere; or part of a globe cut off parallel 

to the diameter, as part D C F. 

See the figure. 
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Rule. — (i) Square the radiud of its base, ^as D o, oi 
F o) multiply its square by 3, and reserve the product; ^ 
square the depth o C, add the square and reserved product ^ 
together; and multiply the sum by the depth o C; and the 
last product by -5236; the product is the solidity. 

Question. — 1. Wliat rule can be given for finding Uie solidity of a seg- 
ment or pait of a globe or sphere. 

EXAMPLES. 

1. What is the solidity of the segment D C F, radius 
D o, or F o, 7; and depth o C, 5? 
Radius 7X7X3= 147 reserved product. 
Depth 5X5= 25 add. 

172xdepth 6=860 X •5236=450-296. Ans. 
3. Required the soliditv of a segment of a globe, whose 
semi-diameter is 9 in. depft 9 in. 

Ans. 1526*8176 in. 

CASE XII. 

To find the solidity of the middle zone of a sphere, or 

globe; or the part of a sphere after two segments 

have been cut off, parallel to the diameter or 

axis, as C D £ F in figure, case eleventh. 

Rule. — ( ' ) Square the semi-diameter of both ends and 

add the squares together, and reserve the sum: square the 

height, or distance of the two ends, as o M, and add I of 

its square to the resetved sum; multiply the sum by the 

height, or distance o M, and this product again by 1*5708; 

the last product is the solidity. 
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^ettion. — 1. How do you find the solidity of the middle lone «f m 
•phore or globel 

EXAMPLES. 

1. What is the solidity of the middle zone C D £ F,- 
(case eleventh^) diameter C E, or D F, 14, and height 
o M, 8? 

Note.— In this example the iliameters are alike, whicu ti not always 
the case. 

Diam. 14 semi.=7x7=49 
Diam. 14 8emi.=7x7=49 
Height oM3X 3=9-4-1= 3 add. 

ht 

101XS=303Xl-5708=475-95a4. Ans. 

S. What' is the solidity of the middle zone of a sphere 
whose greatest diameter is 12, and least 8, and heignt or 
length 10.^ Ans. 1340'41f 

CASE XIII. 

To find the solidity of a spheroid, or ellipsoids and also to 
find the solidity of the middle frustum of a spheroid. 
Definition. — A spheroid is (' ) a solid generated by the 
revolution of an ellipse, or oval, about the transverse of 
conjugate diameter. [See the figure ABC D.] 




To find the solidity of the spheroid A B C D. 
Rule.— (9) Multiply the revolving diameter B D, into 
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itaelf, and the product by the fixed diameter A C, and the 
product again by '5296, the last product is the solidity. 

QHe9twn9.f^l* What ia a spberoidi — 2. How do you find the s<^idity of 
aq^ieroidl 

£XAHPL£S. 

1. What is the solidit]^ of a spheroid whose revolving 
diameter B D is 20, and fixed diameter A C is 30? 
Revolv. diameter 20X20=400X30x-5236==6283-2 Ans. 

2. What is the ^solidity of a spheroid whose revolving 
diameter is 30, and fixed diameter 50? Ans. 23562. 

To find thesdlidily of the middle frustum of a spheroid. 
Rule. — (*) To the square of the end diameter^ add 
twice the square of the middle diameter, multiply this sum 
by the length, and the product again by '2618, the last 
product is tne solidity. • \ 

Qtte9iion. — 1. How do yoa find Uie soJidily of the iii^dfe frnstum of a 
flphcroidt 

EXAMPLES. 

1. What is the solidity of the frustum E F G H, lengdi 
40, end diameters E G, or F U 24, and middle diameter 
BD82? 

End dia. 24X24 == 576 
Mid. dia. 32x32X2=2048 add. 

2d24X40X-2618=27478-5280 Ans. 

2. What is the solidity of the middle frustum of a 
gpheroid, whose length is 30 j middle diameter 25; and end 
cuameter 20 inches? Ans. 12959-1. 

CASE. XIV. 
To find the solidity of an elliptic spindle. 
Definition. — (i) An elliptic spindle is formed by any 
of the three conic sections revolving about a double ordi- 
nate; the following figure represents an elliptic spindle. 
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RvLE. — (2) Find a diameter half way between the 
middle and end, as at O P, multiply it by 3, square the pro- 
duct and add the square to the square of a diameter taken 
in the middle, multiply the sum by the length, and the pro- 
duct again by *1309, the last product is &e solidity^ very 
nearly. 

Queation*, — I. Describe an elliptic spiodle. — 2. How do jiou find the 
■olidity of an elliptic spindlel. 

^ fiXAMPI^ES. 

1. What is the solidity of the elliptic spindle Y B G D; 
Jength 15; diameter C D 5; and diameter taken half way 
between the middle and end equal to 4? 

Diam. O P. 4X2=i8x8=64 sq. of twice OP. , 

Diam. C D 6x5^25 sq. of C D add. 

89 sum. 
SumS9X15X-lda9=174-7515 Ans. 

2. What is the solidity of an elliptic, spindle that is 20 
long; greatest diameter 15; and the diameter half way be- 
tween, the middle and end, eoual to 10? 

Ans. 1636-25. 

CASE XV. 
To find the tolidity of the middle Jrtuiuni of- an eUiptic 
spindle. 
Rule. — (*) To the square of twice a diameter taken half 
way between the middle and end, add the squares of the 
middle end diameters; multiply the sum by the length, and 
again by *1309, the last product is the soUdity required. 

•Note. — E F G U in the preceding figure represents the middle frustum 
of an elliptic spindle. 

Q^e9Uan. — 1. Give the rale for finding the solidity of the middle fiustaro 
ofan elliptic spindle 1 

EXAMPLES. 

I. What is the solidity of the middle frustum E G F H, 
length 10; diameter at the end 4; diameter C D 6, and 
diameter taken at O P equal to 5? 

Diam. O P 5X2=10X 10:^100 sq. of twice O P. 

Diam. CD 6x 6:p 36 sq. of C D. 

Diam. E F or G H 4x 4= 16 sq. of E F or GH. 

152 sum. 
Sum 152X10X1309=198-968 Am. 
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CASE xyi. 

The common, but erroneous method of finding the aoUdity 
of square timber contained in a round stick.* 
Rule. — In order to ascertain the quantity of hewn tim 
ber contained in a round stick, it has been the common 
practice to O) girt the stick in the middle with a line, (after 
taking off tne bark) and then to double the line into four 
equal parts, and one of these parts is considered equal to a 
side of square timber, that can be hewn from the stick; 
which side is multiplied into itself in inches, and the pro* 
duct by- the length m feet; the last product divided by 144 
IS considered the solidity in solid feet. 

^esiion,--! . What is the common method offinding the solidity of square 
timber contained in a round stick? 

EXAMPLES. 

1. What solidity of square timber, can be hewn from a 
lound stick that is 31 ft. long, and its circumference, or girt 
line 48 inches? 

Girt 48-ri=:I2X12=144X21=:S0ar4-rl44=21 ft. Ans. 

2. "VATiat is the solidity of square timber in a round stick 
that is 30 ft. long, and its circumference or girt measures 
24 inches ? Ans 7i ft. 

8. What is the solidity of a stick of timber that girts 56 
inches, and its length being 11 ft. 9 inches? 

Ans. 15 ft. 11' 11 ', or 15fi| ft. 
4. What is the solidity of square timber in a stick of 
round timber, that girts 50 in. and is 31 ft. Tin. long? 

Ans. 34 ft. 3' 2' 10 ' 9 '' or 34i|f J ft. 

CASE XVII. 

JL 2nd andmore accurate method offinding the solidity of 
square timber that is contained in » stick of round timber; 
or to find how much the stick will measure after it is 
hewn square. 

Rule.— (») Girtthe stick (after taking off the bark,) ani 
annex a cypher to the girt in inches and divide tlie whole 
by 4-4 the quotient is a side of the greatest square in inches 
that can be hewn from such a stick; multiply this side into 

. * This mediod gives too much for the solidity, if it is meant to measure 
the solidity of square timber only ; and not enougii if it is meant to includ« 
the four slabs, or Mf ments. 
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itself, and this product again by the length in feet, and the 
last product divided by 144 will be the solidity of the ^tick 
bk feet after it is hewn. 

Quettion. — 1. What is the 2nd and more accurate method of finding the 
aoUdity of square timber contained in a stick of round timberl 

llUutration of the preceding rule. 
Make a circle whose diameter is w, and of course its eircumferenoe 
wouki be 62'8t (which may represent the girt line of a stick of timber;) 
annex a cypher to the circumference and divide by 4*4, the quotient will be 
14 3 nearly, now make tiie largest square in this circle tliat can be made in 
it, and you will find tliat Uie sides of the square will be 14*3 very nearly ; 
but if the same circumference were divided by |, (which would represent the 
length of the girt line in case sixteenth, after it was doubled into four 
equal partii) you would find tliat th£ quotient would be 15*7 for a side of the 
square timber. 

ThefoUoufingfigurewiUfiirther iUtutrate the preeedingrvU. 
C 




Diameter A B or C D 20, and the sides of the square 
A D, or D B, or B C, or C A 14-3, and are sides of the 
greatest square that can be made in the circle 

EXAMPLES. 

1. What solidity of square timber can be hewn from a 
stick that is 20 feet long, and girts 62'8 inches? 

Girt 62-80-iT4-4= 14*3 nearly X 14-3=204-49X by length 
20=4089'80-rl44=:28*4t solidity, Am. 
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Tke $ame question solved by ease sixteenth. 
Girt62'8-*-J=:15-7X15-7=246-49X length 30=;4929'8<H- 
144=34-2t solidity Ans. 
Note, — ^By comparing the two preceding answera, it ig evident that tht 
« last method of operation gives too much for the solidity of square timber 
in such a stick. 

ft. 

Solidity found by using | the cfarcamference d4*2t 
Tiue solidity found by case 17th 38-4t 

diflfexence 5*8 
2. What is the solidity of square timber in a stick of 
round timber, that is 21 feet long, and 48 inches in circum- 
ference? 
^ Girt 48-0-i-4-4=10-9t ft side of square timber in the stick. 
10-9X 10-9X21==2495-01-rl44=17-32t solidity, Ans. 
The seme question solved by uiing i of the eireumferenise, 
Girt48-*-i=12X12X21=3024-rl44=i31 feet, Ans. 
i , Difference 3*^8 ft. too much. 

V^ 3. What is the solidity of square timber in a stick of 
round timber, that is 11 ft. 9' long, and girts 66 inches? 

Girt 56-Ql-7-4*4=1 ft. 0^ 8"t a side X 1 ft. 0' 8"=:1 ft. 1' 4" 
5'// 4//// mui, by the length 11 ft, 9'=13ft. I' 1" 2''' 8"'/ Ans. 

V4. What solidity of square timber is in a round stick, 
that is 31 ft 7 inches long, and giits 50 inches? 

50'0-^4-4=lltin.=: a side. Ans. 26 ft. 6' 5" 7'" 

NoTE.--fiaving shown by the two first questioas in this case, that using 
J of the circumference, for a side of square timber, gives too much for the 
solidity, or more than the stick will measure after it is hewn square; it now 
^remains to show that | of the cnrcmnlerence multiplied by itself, and then 
by the length, does not pibduce the solidity of the stidt, if the four segments 
or sbibs are to be included. 

EXAMFLES. 

;. 1. What is the solidity of at stick of timber whose length 
18 20 ft. circumference 62*8 in. and diameter, 30 in. measizx- 
ed by using i of the circumference? Ans. 34* 2t ft. 

The same stick measured as a cylinder. 

Ans. 43-5tft. 
Exact solidity of the stick 43-5t ft. 
Erroneous solidity 34-2t ft. 
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NOTB.— It H tkuwrnm from the preoedUig ezamplei -thai tbe iquare of } 
file circamfereooe, midup^d by the length, gives too much for the aoKdity 
of iqiuune timber in the stick, (or more tlwn it would mnmre if it were 
hewn sqjuare:) and not enough if the four shbs, or segments are to be in- 
cloded; It ought to be a matter of consideration by those concerned in buying 
and seUJqg timber, hqsr it should be measured; and if it is agi'eed by the « 
parties to measare onty tiie square timber, (or what the stick would measure 
if it were hewn) then apply the rule in case 17th; but if it is agreed to 
■wasure the whole solidity of the stick (including the i^gmenti, or finir 
aUhs,) then apply the rule m the following case. 

CASE xvm. 

To find the goUdity of a round stick of timber ^ ineludit^ 
the four sMsy or segments, 

RujLE. — (}) Girt the stick in the middle (after taking off 
the bark,) annex two cyphers to the girt, or ciTcumference, 
and divide by 3*14 the quotient is the diameter nearly: 
multiply the ffirt, or circumference and diameter toj^ether; 
and one fourth part of the product multiplied into thelength 
will be the soliaity required. ^ 

^iieflion.-^l. How do you find die solidity of a rooMl stidL of timber, 
including the four slabs or segmental 

EXAMPLES. 

1. What is t.he solidity of a stick i^f tiinbet« that girte 
94-3 in. and length 20 feet? 

94-2(H-814=80 diam. 94-2x3(>-rl=706-5xa0-rl44=98 
tVV ft. Ans. 

3. What is the solidity of a stick of timber, that is 33 ft. 
long; and the girt line measuring 81*4 in. ? Ans. 11 rif. 

NoTK.^In all the precedinf examples in timber measure, the timber 
has been considered of equal bigness from end to end; it now remaim to 
treat of tapering timber, bodi round and hewn. 

CASE XIX. 

To find the ioliditv of hevm timber in a rotsnd stick ^ when 
the sticK is tapering from end to end. 
Rule. — O Girt the stick at both ends, annex a cypher 
to the girts, or circumferences, and divide each girt by 4*4 
the quotients will be the sides of square timber, multiply 
the two sides together; find the difference between the two 
sides; square the difference, and add one third of its square 
to the product of the two sides, and multiply this sum by 
the lengthy the last pioduQt is the solidity xeqaixed« 
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QiMtfjdii.— 1. How do you find the solidity 6f^wn timber lu ft round 
idck; when tlio stick is tapering from end to endl 

^ EXAMPLES. 

1. How much hewn timber is in a stick of round timber^ 
that is 24 ft. long, and its circumference at one end is 44 in. 
and at the other 22 in. ? 

Cir. 44-0-^4*4=10 a side of the largest square. 

Cir. 22*0^4*4=5 a side of the least square. 

Sides of the two squares 10x5=50 product. 

Sides 10— 5x5=25-r* = sf added. 

58^ sum. 

Sum 58jX24ft.=1400-*-144=^} JJ ft. Ans, 

8. How much hewn timber is in a stick that is 21 ft. long, . 
and its circumference at one end is 88 in. and at the other 
44 in.? An8.34jJ^ft. 

Note . — f f it is required to find how much hewn timber ia ooiitaioed in 
a rouod stick, allowing the square timber to be all iu length of equal big- 
new, the roQod stick must be girted only at tiie smallest end. 

CASE XX. 

To find ike solidity of a round stick of timber which is of 
a true taper from cndtoendy including the four segments^ 
or slabs. 
Rule.— Apply (0 the rule for finding the solidity of the 

frustum of a round cone. 

{See Frustum of Cones, Case Sixth, Solids,) 

■ Que8iion.^l, What rule do you apply for finding the solidity of a rouod 

stick of timber, which is of a true taper from end to end, slabs includedl 

EXAMPLE. 
What is the solidity of a stick of timber whose largest 
circumference is 63, and smallest 4S in.; and is 21 feet long? 
Cir. 63*00-r3*J4~200t diam. 
Cir. 43«00-f 314=13*71 diam. nearly. 
Cir. and disam. 63X20^1260-i-^=:315 area, large end. 
Cir. and diam. 43x 13*7=689* l-*-i=147t area small end. 
Areas 315X 147=V^46305 = 216t root add. 

677 sum. 

bum 677X21-f4=4739-5-144=32rVT ft. Ans. 

NOTE.^This method of operation would be too lengthy for common use; 
and if the iblbwing rule be adopted, the solidity may be found very near 
tiis truth (although a little too small) with mudh more convenieiioe. 
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RuLB 3.— (0 Girt tho stick near the middle (bat ratlieT 
nearest the butt end,) the girt is the circumference; anneit 
two cyphers to the circumference; and divide by S-14 the 
quotient is the diameter nearly; multiply the circumference 
and diameter together, and i of the product multiplied into 
the length will give the solidity very near. 

QiictlMm. — ^1. What h the 2Qd rule tor fioding the ■olidity of a loimd ^ 
■tick of limber wbiob is of <a true taper from end to endl 

EXAMPLES. 

1. What is the solidity of a round stick of timber (in- 
cluding the four segments) which is 12 ft. long; and its 
middle girt, or circumference is 63-8 inches? 

Cir. 63-80-hS- 14=20 diam.; and 20X62-8=1366-0-!-i=:S14 
X12=S768-rl44=26ff ft. Ans. 

2. AVhat is the solidity of a round stick of timber that 
is 10 ft. long; and its mean girt Sl*4 inches, including the 
four segments or slabs. Ans. 5ji\ ft 

3. what is the solidity of a round stick of timber, whose 
mean girt is 94*2 in.; and 30 feet long? An8> 147 ^^^ ft. 

CASE XXI. 
To find the $olidify of a hewn Hick of Umber that ha* ali 



ite sides paralleL "'^^ 

Ithepro- I 
3 solidity. 
^Miiifail 1 . How do you find the solidity of 



RuLK. — O) Multiply one side by the other, and the pro- 
duct multiplied by the length, will be the solidity. / 

a hewn stick of ^ali$K 



bafii^ all its sides paralJell ^^ 

EXAMPLES 

1. What is the solidity of a stick oS hewn timber that is 
30 ft. 6 in. long; and one side is 1 ft. 3 in.; the other side 
6 in.? 

30 ft 6'Xl ft 3'XO ft. 6'=19 ft. O' 9" or 19 jV ft- Ans. 
Note. — Stone is measured in the same mamier as square or hewn timber 

2. What is the solidity of a' stone that is 12 ft. 6 in. long, 
4 ft. 10 in. wide, and ft. 9 in. thick? 

Ans. 45 ft. y 9". 
Note.— When two sides of the stick are parallel, multiply the mean 
tvidth and the other side together, and the product by the length. <f.^t^<^ >7 . • 

3. What is the solidity of a stick of timber that is 12 in. / ,^ 
wide at one end, and 8 at the other; and is 3 in. thick, and ^ 

8 ft. 4 in. long? Ans. 1 ft. 10' %" 9'" 
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CASE. XXII. 

To find the solidity of a tapering hewn stick of Umber, 
" which has no two sides parallel. 
Rule. — Apply (^) the rule for iinding the solidity of the 
frustum of a coue or pyramid, (see case sixth;) if toe stick 
is square at each end, (^) measure it as in case 6th, rule $. 

Questions, — 1. What rule do you apply for Aiiding Uie solidity of a tap- 
ering liewn stick of timber, whicii has no two sides i)araUel'!^2. If the 
stick be sc|iiare at each «itd, bow do you measure iti 
EXAMPLES. 

k What is the solidity of ^^ stick of hewn timber that if 
10 in. square at one end, and 4 in. jit the other, and is 3d 
feet long? 

Sides of sq. 10X4=40 pro. 
Sides 10— 4=6X6=86-^i=12 add. 

Sum 52 
Sum 52x32zil664-s-144==llf ft. Ans. 
2. What is (he solidity of a stick of timber that is 15 in« 
by 12 at one end; and 9 by 6 in. at the other end, and 21 ft. 
long? 

Sides 15xl2=£lSO area of largest end. 
Sides 9x 6= 54 area of smallest end« 

234 sum of the two areas. 
180X54i=v 9720=981 root add. 

Sum 382X7=2324-4-144=16^ ft. Ans. 
Note <— The preceding method of measuring hewn tapering timber 
gives the exact' solidity; mit (he method of taking the dimensions in the 
middle of the stiok does not give the exact solidity, except in such sticks as 
have two or more sides parallel. 

1. Required the solidity of a stick of timber that is 10 
by 10 in. at one end, and 4 by 4 in. at the other end; and 
is 32 feet long; measured by taking the mean between the 
two ends? 

Sides 10+i=14-5-J=7 mean side. 
Mean side 7x7X32=1568-rl44=10| Ans. 
Solidity too small by I of a foot, (see quest.. 1, case 22.) 

2. What is the solidity of a stick of timber, which on 
one side is 15 in. at one end, and 12 the other; and on 
tile other side it is 9 in. at one end, and 6 the other; and ii 
ftl feet in length? 

^« 
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Ends 1H-13»37-Hh=13^ mean side. 

Ends 9+ 6==15~t= 7i 

Sidea^>^yXV-^*t*=14|4*ft« Ans. 
and is 1 f || A. smaller than the true answer. (See 
question 2y case 2S.) 

NoTX* — ^Tbis last method of meamiring hewn taperii^ timber, beiiv 
nwre convenieut than the method of meaauriog it as a firustum of a cone» it^ 
is geoeraUy put in pnctioe. 

CASE XXIII. 

To find tne solidity of timber by Gunter^s sliding nde tdr 
lovfing ^ of the drcumferenee to be a side of 
square timber in the round stiek.- 
RuLE 1. — (i) Look first for the length of the stick in feet 
upon the brass slider, slip the slider to bring the figures ex- 
pressing the length, to 12 on the girt line below, then look 
on the girt line tot the quarter girt of the stick, and against 
the quarter girt (on the slider) stancU the figures expressing 
the solidity of the stick. 

To find the solidity of a stick of timber, allowing 4*4 of 
the circumference to be a side of square timber. 
^ Rule 2. — (2) Girt the stick whpre it would tip easy if it 
were lying upon another log, annex a cypher to the girt in 
inches, and divide by 4*4, the quotient is a side of square 
timber: then proceed as s^bpye. 

To find the solidity of hewn timber by Ounter^s rule. 
Rule 3. — (s) Add the four sides together, take | of the sum 
for the mean side, proceed as above, and the answer will 
be very near the true solidity. 

^e»Uona. — I . What rule have you for 6Qding the solidi^ of timber fay 
Gunter'a rule, allowiug ^ of tlie circuniferen(;e to be a side of square tinnier 
in the round stick? — 2. What is the 2nd Rale, allowing 4*4 of the circaiiH 
ference lo be a aide of square timber 1 — 3. How do you find the solidi^yvof 
hewn Umber by Guiiter's rule? 

^ CASE XXIV. 

WOOD AND BARK MEASURE.* 

Rule. — (i) Multiply the length of the pile in feet and m 
ches, by the width, and that product again by the height 

•» 

« Wood and bark are sold by the cord, and 1728 inches make 1 solid fooQ 
16 loKd iiiec make 1 fool, of wood; 8 feet of wood 1 cord; 128 solki liaqt 
soteonl. 
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of the pile, the last prodact is the solidity^ which (2) divid- 
ed by 128 the quotiei^ is cords; if any thing remain, (') 
divide it by 16, the quotient is feet of wood; if any thing 
still remain, (^) divide it by 4, the quotient will be qiiartexs 
of a foot of wood, &c. 

Questions — I. What is the rule fur finding tiie solidity of a pile ol 
^ood or- 6arA?-^2. After finding tlie solidity in ieet, how do yoii reduoe it 
tocordsl — 3. If uny iJiing remain, what do you do'?--4. Should any thing 
still remain after dividing by 16, what must be done1 

kxAMBLES. 

1. What is the quantity of wood in a pile, that is 9 feet 
6 inches long, .6 feet w ide and 4 feet 6 inches high ? 
. ft. ft. ft. ft. 

9 6'X6 0'X4 6'=256 6'r^l28=2 cords! solid ft. Ans. 
3. What is the solidity of a pile of wood 33 ft. 9 in, 
long, 5 ft. 8 in. wide, and 3 feet 6 inches high? 

Ans. 3 1 cords. 
-^ 3. What is the solidity of a pile of bark that is 9 feet 
long, 10 ft. 6 in. high, and 4 ft. 6. in. thiclc? ^ 

Ans. 42bk sol. ft. or d cords fthi ft. 

CASE XXV. 

Having the base, or bottom of a pile of wood, or bark gw* 
en, to find how high^to ouild, that the pile may con- 
tain any quantity of wood^ or bark required, 

RuLE.-»-( * ) Find the solid feet contained in the pile o4 
wood you would build ; reduce these feet to solid inches, 
and use them for a dividend; find the superficial area of the 
base in inches, and use them for a divisor; divide, and the 
quotient is the inches in height. 

Question, — 1. Having the Inse orfoottom of a pile of wood or bark 
given, how do you find tlie height to build, tliat it may contain any quan*it^ 
of wood or balk requiredl 

£!KAMPLES. 

1. How high must a pile of wood or bark be to contam 
8 ft. or 1 cord; which stands upon a base 4S in. by 48 in..^ 
~ 1 cord=138 sd. ft. X 1728=221184 sd. in. dividend. 
48 in. X48 in. =3304 area of tlie base, divisor. 
331184-7-3304=96 in. or 8 ft. in height, Ans. 
^ 3. I demand the height of a pile of wood that will con* 
tain 4k feet^ the base or bottom of which is 4 by 5 feet 
Ans. 43^^^ in. or 3 fl. 1\ in. 
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3. I demand the height of a pile of wood, that shall con* 
tain 9 feet, that stands upon a basd that is 6 by 5 feet. 

Ans. -57V^a^oin« or 4 ft. 9} in. 

CASE XXVI. 

To find the solidity of a parallelopipedon. 

Definition. — A parallelopipedon is (>) a figure having 
six rectangular sides, eyery opposite pair of which are e- 
qual and parallel 

Rule. — (^) Moltipljr the length, breadth and thickness 
together, the product is the solidity. 

^«(toiu.— 1. What 18 a ParallelopipedonV- 2. How do yoiL-find tht 
aoliiiity of such a figure? 

EXAMPLES. 

1. A farmer would make a large chest 31 ft. long, 5 ft 
6 in. wide, and 3 ft. 9 in. high, the solidity of which is re- 
quired. 

81 ft. Oin.X6 ft. 6in.X3 ft. 9in.=433 ft 1'6''. Ans. 

2. How many solid feet in a cart that is 8 ft. long, 4 ft. 
4 in. wide, and 2 ft 4 in. high.!" A.ns. 80 ft 10' 8*'. 

CASE XXVII. 

To find the soHdity of any cubical fi,gwre, 
DEriNiTioN. — (^) Any figure haying six square, or equal 

sides is called a cube. ^ 

Rule. — (^) Multiply one «ide into another, and this pro* 

duct by the uird, the last product is the solidity. 

QiMtftont. — 1. Describe a cubical figure. — 2. How is the solidity of tlus 

|ifur« found? 

EXAMPLES. 

1. What is the solidity of a tea chest that is 3 ft. 6 in. 
every way? 

3 ft. 6X8 ft. 6X3 ft, 6'=42ft. 10' 6". Ans. 
'3. How many solid feet will 60 bales of goods . occupy 
in a store; each bale measuring 4 ft. 3 in. every way? 

Ans. 4605 ft. 11' 3''. 

3. How many solid feet are in a square room that is 12 
feet long, 12 feet wide and 12 feet high? 

Ans. 1728. 

4. How many solid feet in a pillar that is 16 feet square? 

Ans. 4096. 
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5. There is a pit dug 8 feet deep, 8 feet long and 8 feet 
wide: how many solid feet of sand were thrown out of it? 

Ans. 512. 



GUAGING. 

' Definition. — Guaging is (i) the art of measuring all 
kinds of vessels, and determining the quantity of liquor con- 
tained in them. Practitioners in the art, generally make 
their calculations ( ') by means of instruments; the instru- 
ments used in guaging, are the (-*) calipers, Gunter's sliding 
rule, Gunter's scale, &c. the guaging rod is used (^) to take 
or find the outs. The vessels used for liquor are various in 
shapes and names, viz. (s) pipes, hogsheads, barrels^ run* 
lets, &c. also> among brewers, coolers, backs, vats, &c, are 
used. 

Solidity of liquid measure, Src 
A gallon of wine occupies a space equal to (^) 231 sol. in. 
-^ ^ gallon of beer occupies a space equal to (') 282 sol. in. 
A gallon in corn measure is equal to (^) 268*8 sol. in. 
A bushel in corn measure is equal to {^) 2150*4 sol. in. 

Generally speaking there are (lO) tnree sorts of casks, 
which are judged of according to the curvature of their 
sides, viz. 

1. If the sides of the cask are very curving from end to 
end, it niay be said to represent (iij the middle frustum of 
a spheroid, (see the figure E F G H, case 13, solids.) 

2. If the sides of the cask are more straight it more pro- 
. perly represents (12) the middle frustum of an eliptic spin- 
dle, (see figure, case 14, solids.) 

3. If the cask is straight from the end to the bung, and 
' of a true taper, (such a cask is rarely found) it repre- 
sents (13) two frustums of a round cone; tlie two bases 
form the middle diameter. (See the frustum of aTound 
cone, case 6, solids, figure first,) which represents half of 
such a cask. ^ 

OENCRAL RULE. 

(14) Find the solidity of either of the above figures, (or 
any other figure) in solid inches, and divide the solidity oy 
881 for wine gallons; by 282 for beer gallons; and by 268*8 
18* 
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for gallons of grain or com; itnd by 2150*4 for bushels of 
com; and the quotients will be the answers respe<;(iYely. 

QiMaliMit.-*-]. What is Giiaging?-T2. By what means do practitionen 
gwierally make tbeir cakuladoiisf — 3. What are the instnimeots used'!— 
4 For what ig tlie guaging rod used! — 5. What vessels are most common- 
ly used for liquors? — 6. How many solid inches of space does a gallon of 
wiiie oocupyl--?. How many a gallon of beerl— 6. How many a gallon 
of com? — 9. How many a bushel of comi — 10. Generally ^peaking liovr 
many sorts of casks are tlicre? — 11. What does the first represent'! — 12. 
Wliat does the second represent'! — 13. What does the tliird repre8entl>-14. 
Wlmt is the general rule (or finding the content of the beir^re described 
casksl . 

CASE I. 

To guage a spheroidical cask. 
Rule 1. — (i) To twice the square of the bung diameter, 
add the square of the head diameter, and multiply the sum 
by the length of the cask, divide the product by 88^2 fot 
wine, by 1077 for ale, or beer, and by 1026*5 for gallons 
of corn or grain; and the quotients will be the answers res- 
pectively. 

Rule 2. — Find the solidity of the cask by the follow- 
ing rule, viz. (2) To the square of the diam. at the end, add 
twice the square of the middle, or bung diameter; multiply 
the sum by the length of the cask, and again by *2618, the 
last product is the solidity; which divide by 231 lot wine; 
282 for ale, or beer; and by 263*8 for gallons of com, 
or grain: the quotients will be the answers respectively. 

Questions. — 1. What is the rule for guaging a spheroidical caskl — 2. 
What is tlie 2nd Rule for finding the content of such a caskl 

EXAMPLE^ 

What is the content of a spheroidical cask, in wine, ale 
or beer and corn gallons; whose middle or bung diameter 
B D (see figure, case 13, solids) is equal to 20 inches, and 
the end diameter £ G or F H is equal to 13 inches, and 
the length of the cask 22 inches ? 

Solved by rule first. 
Bung diam. B D. 20X20X2=800 twice the square. 
Head diam. E G or F H 13 X13=169 added. 

sum 969 X 22=21318 pro. 
Pro. 21SI8-rB82=24if| gal. of wine, Ans. 

21318-«-1077=19y«^i^^ gal. of ale or beer, Ans. 
21318-rI026-3=20jVk|^ gal of corn, &c. Ans. 
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Tke$ame question by rule second. 
Diam. E G or F H 18 X 18=169 sifaare of E G or F H. 
Bung diam. B D 20X20X3=800 twice square BD add. 

969 sum 
Sum 969 X 22 length=21318 X 2618=;:5581-0524 soL 
Solidity 6581 •0524~281=24-16t gal. of wine, Ans. 

5581 -0254-5-282=1 9-79t gal. of ale, &c. Ans. 

5581*0524-r268-8=:20-76t gal. of com, &c. Ans, 

Note. — Dimensions are always taken iu inches; due allowance must be 
made fur the thickness of the heads, &c. ^ 

CASE II. 

To guage a cask representing the middle frustum of an 
elliptic spindle. 

Rule. 1 — (i) To twice the square of the bung diameter, 
add the square of the head diameter and reserve the sum; 
find the difiTerence between the head and bung diameter, 
square the dijBTerence, and subtract f of the square of the 
difference from the reserved sum; multiply thcTremainder 
by the length of the cask; divide the product by 882 for 
wine; by 1077 for ale or beer; and by 1026*3 for corn, &c; 
the quotient will be the answers in gallons respectively. 

Rule 2. — Find the solidity in soUd inches by the follow- 
ing rule, viz. (2) To the square of twice a diameter taken 
halfway between the head and bung, (as at o P) add the 
squares of the head and bung diameters; multiply the sum 
by the length of the cask, and again by 1809 for the solid- 
ity; divide the solidity by 231 for wine; and 282 for ale, 
or beer; and by 268*8 for com, &c.; the quotients will be 
the answers in gallons respectively. 

Q^t$Uoru. — I. What is the 1st rule for guaging a cask representing the 
middle fnistuin of an elliptic spindle! — 2. What is tiie 2nd rulel. 

EXAMPLE. 

What is the content of ^ cask representing the middle 
frustum of an elliptic spmdle, (see figure E F, O P, C D, 
and G H, case 14, solids) in wine, ale, and corn gallons; 
whose length is 88; bung diameter C D 22; and end diam- 
eter E F, or G H. 16: and a diameter at O P 20 5 inches? 
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Sohedbf rule first, 

Dkm. C D 33x23:^484X3=968 

Diam. E F ec G H 16x 16=356 



reserved sum 1334 
Diam. 33— 16=6X6=36^1=14-4 sub. 

remainder 1309*6 
rem. 1309- 6X33=45964 -3 product 
pro. 45964-8-^333 =53*1 f gaL wine, Ans. 
45964-8-J-1077 =42-6t gal. ale, &c. Ans. 
45964-8-^1026-3=44-7t gal. corn, &c. Ans. 

The name question by rule second, 
Diam. at O P. 30-5x3-41 x41=l 631 square of twice^O P 
Diam. CD 33X33 = 434 square of CD 

Diam. EF orGH 16X16= 356 square of JE F or GH. 

3431 sum. 
the sum 3431XS8X-1309=1 3043-5383 solidity. 
Solidity 13042 •5333-:_33 1=53- If gal. wine, Ans. 

12043-53834- 333=^3-7t gal. of ale, &c. Ans. 
13043-5382-r268-3-i4-3t gal. of corn, &c. Ans- 

CASE ni. 

To guage a cask representing two frustums of a round 

cone, the basss being joined together to form the bua^ 

diameter, {See figure 1, Case 5, Solids*) 

Rule 1. — (*) Add the two diameters together, square 
the sum and multiply the square by .3, and reserve the pro- 
duct; find the difference of the diameters; square the dif- 
ference, and add the square of the difference to the reseryetd 
product, and multiply the sum by the length, and the pro- 
duct aajain by -00033.^ for ale, 8fc. by -000331 for wine. 

Rule 3.— Find the solidity of half the cask by the fol- 
lowing rule, (half of such a cask woyld represent a churn, 
or mash tub, or basket,) viz. (^) Find the area, of the two 
ends,* supposing the cask to be cut in two, add the aieas 
together and reserve the sum; multiply the areas together, 
extract the square root of the product, and add Ae root to 
the reserved sum; multiply the sum by i the length and | 

* To find die area of the ends, (3) multiply the diameter by the 
ierBooe, and ^of the product is the area. 
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die pzoduct is the soliditv^f half the cask, which most be 
doubled to make the sohdity : divide the solidity by 331 for 
wine; 282 for ale; by 2€8-8 for corn gals. &c. 

QueaHoHB.^l, What is the first rale for guaging a cask represeDting 
two frustums c^ a round coae, the bases being joined together to .form the 
bung diameierl — 2. What is the second .roleT 3. How it the area of ihs 
ends foundl 

EXAMPLE. 

What is the content of a cask representing two frustums 
of a cone, (see frustum A B C D, figure first, case 5, solids) 
diameter A B 31, and diameter, C D 44; length 55? 
Solved by rule first, 

res'dpro. 
Piam A B & G D 81+44=75X75=5625X3=16875 

Diam. C D & A B 44—31=13x13=169 add. 



Sum 17044 
Sum 17044X55X •00028^=217-48144 ale gal. Ans. 
17044X55X •000281=265-60233 wine gaL Ans, 

The same question by rule second. 
As 7 : 22 : : 44 diam. : 138 -31 chrcum. 
"* 7 : 22 : : 31 diam. : 97 •4t circum. 
Diam. 44Xby cir. 138-3-ri=1521-3 area largest end. 
Diam. 81Xby cir. 97-4-Hl= 754'8t area of small, end, 

Areas. » 2276-1 reserved sum, 

152l-3X754-8=V1148277-24=107l-5 root added, 

3347.6 sum 
Sum 3347 •6Xhalf length 27-5-7-J=30686-33 solidity of half 

^r|A Oft sic 

30686S3X2=61372-66 solidity of the cask, 
solidity 61372'66+282=2l7-6t ale gal. &c Ans. 
61372'66-^231-265-6t wine gal. Ans. 

GUJlGING, SECONJJ METHOD, 
'Sometimes the following method is used in guaging. 
Rule. — (i) Measure the diameter of the cask at both 
ends, and take half the sum for the head diameter; measure 
the diameter at the bung, or in the middle of the cask; 
(dimensions must be taken upon the inside, or else allow- 
ance must t^e made for the thickness of the staves, &c.;) 
measure also the length of the cask; find the difierence be- 
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tween the bead and bung diameter; multiply it by *62, and 
add the product to the head diameter, the sum is the mean 
diameter of the cask; (and reduces it to a cylinder.) 
Square the mean diameter and multiply the square by the 
length of the cask, and divide by 294-H for wine; by 359* 
%b for ale, &c.; by 842*25 for corn gallons; and by 3738 
for bushels of corn.^ 

QttMtton.^1. What is Uie general fule to be used in the tetond method 
of Guaging'! 

EXAMPLES. 

1. What is the co.ntent of a cask in form of the figure 
in case ISth, solids, whose diameter E G or F H equal IS, 
and diameter B D 30, and length 33 inches? 
Diam. 20—18-7 diff. X-7X)-4 -904-1 3=17-9 mean diam. 
diam. 67-9X17-9X33=7049'03 product. 
Product 704903-*-394-12=34t gal. wine, Ans. 
7049-02-^S59-05=19t gal. ale, &c. Ans. 
7049-O3-r342'25-30t gal, of corn, Ans. 
If the cask is more straight, the number -67 ought to be 
used. 

2. What is the content of a cask representing figure E 
F C B G H, case 14th solids; diam, E F or G H equal 16, 
diam. C D 33; length 88 inches? 

Diam. 33—16=6 dif. X 67==4-03-f-l 6=30-02 mean diam. 
Mean diam. 3002x2002=400*8004x38r len.=l 5330-41 52 
pro. 
Pro. 15280-41524-291 12=511 gal. wine, Ans. 

15230-4152^35905=42t gal. ale, &c. Ans. 
15280-4i52-r342-25=44t gal. of corn, Ans. 

3. What is the content of a cask, formed by joining two 
frustums of a round cone together, (the frustum A B C D 
figure first, case 5th,in solids, represents half of such a cask) 
iliam. 44 and 31, and length 55 inches? 

» These divisors arise by dividing 231, 282 and 268-8 by "7854; if ihe 
square of the mean diameter were multiplied by the length and again by 
•7S54, the last product would be the solidity of the cask; (see Cylinder, 
case 4th solids) the solidity being divided by -231 for wine ;,282 for ate; 
by 268'8 for gallons of corn, &c. the quotients we>uld be the answers in 
gallons, respectively ; although the number 62 is generally uiwd by guagera, 
yet it o igbt to be varied according to the curvature of tlie cask; if the. cask 
is very curving like figure, case 13th. solids, it would require that the dif- 
ferenoe between tlie diameters be multiplied by *69 or •?; if the cask it 
more atralght the number used should be less. 
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IfOTS. — ^A cask of this form requires that the diflerence bctwMn the 
diameters be multiplied by '515, for 52 produces too much. 
Diam. 44—31=13 dif.X '51 5=6:695X81 diam.=S7 '695 mean 

diam. 
Mean diam. 37-695X37-695X 55=781 50-Sl 6375 pro. 
Pro. 78150-216875-f294aa=265-7t gal. wine, Ans. 
78150-216375-7-35905=217-6t gaL ale, &c. Ana. 

Note. — ^It is evident from the three last examples, that the mimber 62 
would not exactly apply in either case; the dimensions of the three last ex- 
amples are the same as the dimensions of the three first examples, by the 
first method; and the numbers which I have made use of produce the same 
answers as were produced by the first metiiod. If the cask is a little 
straighter than tlie elliptic spmdle, in case 14 solids, the number '62 wiU 
exactly apply : this number should always be varied according to the shape 
of the cask, and at tlie judgment of the guager. 

4. What is the content of a spheroidical cask whose 
length is 20; diameters 16 and 12 inches? 

Ans. 14'8t wine, 12-2t ale, &c. 
In this example the number -7 is used, 

5. What is the content of a cask representing an elliptic 
spindle, length 40; diameters 32 and 24? 

Ans ll7-2t wine, 96-Ot ale, &c. 
In this example number -67 is used, 

6. What is the content of a cask, representing two fnuh 
turns of a cone, diam. 24 and 32; lengtn 40? 

Ans. 107*5t wine, 88-09t'ale, &c. 

In this example the number *515 is used. 

To guage withealijpers, or Crunter*s scale, 

(i) On the calipers there is a brass pin fixed at the points; 
17*X5 and at 18*95;* these are called guage points; 17*15 is 
used for guaging wine, and 18*95 is used for ale, or beer, &c. 

Rule. — For a cask representing the middle frustum of a 
spheroid, (see figure,^ case 13, solids) Q) extend from 1 to 
*7; and with the same extent, set one foot of the dividers 
in the number expressing the difieAnce between the bung 
and head diameter, and they will reach to a number, towards 
the left hand, which, when added to the head diameter will 
give the mean diameter of the cask; then set one foot of the 
aividers in the guage point, and extend io the mean diame* 
ter; and the same way set oft twice that extent from the 
length of the cask, and they will reach to a numb|r ex- 
pressing the content of the cask. 

* These numbers are the square roots of the uombers 291*12 and 85905 
iMpeetirely. 
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ffofm 1.— >!%» Mme operation may be performed on tbe lioe of munbfln 
on Gunter'g seaie. 

Not* 2.— (3) If wine gallons are required, uee the guase point 17* 16; if 
ale ^lions are required, use tlic giiage point 18-95; and if com gaJlons are 
•reqiiired,you way une the point l3*6 respectively. 

Note 3.~(*) If the cask represents the middle fniBtum of an eHiptic spin- 
dle, (aeo figure, case 14, tolids) extend from 1 to -67, or if a little more 
■traight, exioDdfirom 1 to -62; and for a cask formed by two frustums of a 
cone, extend from 1 to *&1 or *52^ 

QlMsfMiit.-*!. Describe the calipers or compasses used for Guagingt — 2. 
How do you find the content of a cask by "this instrument, or Guoter'a 
•calel— 4f. Give the guage pointa to be used for the difierent measures re- 
<|uired.~4. Give die points to pxtend from and to according to th» figure 
or repreteatation of the cask. 

EXAMPLES. 

1. What is the content of a cask of mm, or wine, whose 
Icneth is 59-3 in.; and diameters 34-5, and 30*7; dijQ^reoce 
of diameters 3*8.' 

Operation, , 

Extend from I to '62; and that extent reaches from 3*8, 
(the difference of the diameters) towards the left hand to 
2*4 nearly, which add to the head diameter; 80*7-f 2*4=:S3*I 
mean diam.; then extend from theguage point 17*15 to SS-J 
(the mean diameter,) and set off twice ihat extent iiorn 
59*3 (the length of the cask,) and they will reach to 2^*8 
nearly, which is the contpnt of the cask. 

2. What is the content of a cask of wine whose length is 
38; diam. 22, and 16 in,: difference of diameters 6? 

Ans. 52t wine, 42t ale, &c. 
Operation. 
Extend from 1 to -67 ; and that extent will reach from 6, 
fthe difference) to 3*7 nearly: which being added to the 
nead diameter 16, produces 19*7 for the mean diameter: 
then extend from the wme guage point to 19*7, (the mean 
diameter) and set off twice that extent from 38, the length j 
and the dividers will rest on 52 the answer. 

Note. — Guagers make use of the guas-ing rod to take the dimension of 
the cask ; and there are also tables on it by means of which the outs are ta- 
ken. Aner the preceding rules are well committed to memory, the young 
{wacti Doner would soon obtain a complete knowledge of guag;ing, by a little 
practice with the instruments. 
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To find ^ihtihet 'water em he made to runjfrom one plaee to 
another, or to find how much higher one place is than 
atiother^ 




F is tne fountain, j^nd E the place assigned td cAttyllh© 
water to.« 

Note.— To perform this businew fMl most be provided with two stavea 
divided into inches and tentlis, which may be of any convenient length, 
perhaps 4 or 6 feet ; and also a water level whA;h may be made easily at 
any joiner's shop ; ihe level nifty be of any convenient length, dug out hol- 
lowing, so as to hold w«|er ; %ith t^o sights at the top to make the obser 
vation through ; having provided the staves and water level, go to the foun- 
tain with two asfistants and observe die following rule. 

ftuLE. Order the first assistant to the fountain with one 

staff placed perpendicularly : and the second assistant to any 
convenient place as at A, with his staff perpendicularly; 
then place the water level in the middle between them at w, 
and looking through the sights order the first assistant to 
move a piece of wnite paper up and down the staff till you 
can see it through the sights; then order him to notice the 
distance it rests from the ground; and going to the other 
end of the water level, order the second assistant to do 
likewise; and after he has marked down the distance the 
papers rest from the ground, order the first assistant to take 
the place of the second, and the second to take a new 
stana as at B; place the water level between them, make 
observations as before, and order the assistants to mark 
down the distances the paper rests from the ground, and 
proceed to take another station and make new observations 
till you have arrived to the place assigned; then order the 
assistant's to cast up their notes, and as much as the second 
assistant's notes exceed the first, so much does the ground 
descend; and* so much as the second assistant's notes are 
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lefs than the fixst, so much does the ground rise. * In Hm 
preceding example the assistant's notes are as follows: 



First assistant's notes. 

ft. in. 
First station 7 
Second do. 1 
Third do. 2 
Fourth do. 1.3 
Fifth do. < 



Second assistant's notes. 



Fipt station 
Second ' do. 
Third' do. 
Fourth do. 
Fifth do. 




ft.'d8in. ft. il9ln. 

Second assistant's nQites exceed the irst by 6 Inches; of 
coone the groond is (kinches lower at £^ than at F, anil 
water wiUnin. 
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MISCELLANEOUS aUESTIONS. 

1. At a certain election 375 persons voted for 2 candid- 
. ^ ates, and the candidate chosen had a majority of 91 ; how 

many voted for each? Ans. 233 ^nd 142. 

2. Suppose a man to step 30 inches* at a time, and to go 
4 miles an hour, how many times does he step in a minute? 

Ans. 140|. 

3. The divisor is 43967, the quotient 2737226, and the 
-•^remainder 27672; what is the dividend? 

Ans. 120347643214. 

4. After paying away i and} of my money, I had 66 
^ guineas left in my pyifse; what was in it at first? 

^►^ Ans. 120. 

5. A water-tub holds 147 gallons; the pipe usually brings 
in 14 gallons in 9 miiyites; the tap discharges, at a medium, 
40 gallons iii 31 minutes; now supposing these both to be 
carelessly left open, and the water to be turned on at 2 
o'clock in the morning; a servant at 5, finding the water 
/unning, shuts the tap, and is solicitous to know in what 
time the tub will be filled after this accident, in case the 
water continues to flow from the main. 

Ans. the tub will be full at 3m. 4d^J^4 sec. after 6. 

6. If one pound,ten, and 40 groats, , 
Will buy a load of hay; / 

How many pounds with 19 crowns / 
For 20 loads wiU pay ? Ans. £3S 1 Is. 8d. 

7. A man being asked how many sheep he had in his 
drove, said, if he had as many more, half as many more, 
and 7 sheep and an half, I should have 20: how many had 
^e? ^ Ans. 5. 

8. I want a tub made, of equal bigness from top to bot-» 
tcm, that will hold 10^^ bushels, the diameter of which is 
limited to 28 inches, how high must it be made? 

Ans. 36-65t inches, 
iCaU a bushel dry measure 2150^ toUd or cubic incheM.) 
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9. An elm plank is 14 feet 3 inches long^; what distance 
from the edge must a line be struck to take off a yard square ? 

' ' Ans. 7-}^ inches. 

10. A man, having a son at sea, made, upon his death bed, 
a will, in which he provided, that if tiie son returned, f 
of ti^ estale should belong to him, and the remainder to 
his mother ; but if the son should not return, he appointed the 
mother }, and the remainder to her daughter, provided she 
should mATty. The son was lost, and the daugnter married, 
1^ which act the mother lost in equity $2400 more than if the 
son had returned a^d the girl had not married. What would 
have been her dower if the son had returned, and the daughter 
remained single ? Ans. $2100. 

11. A lent B a piece of cedar board 6 feet square and 
has received two pieces each 8 feet square;' who is the per- 
son indebtedj and how much? Ans. B owes A 18 feet 

12. The wall of a town is 17 ft. high, which is surround- 
ed bj a ditch of 30 feet in breadth; I ctomand the length of 
a ladder that shall reach from the outside of the ditch to the 
top of the wall ? ^ns. 26-2 feet nearly. 

18. How many feet of boards will it take to cover a bam 
which is 76 ft. long, 92 ft. wide 14 ft. post, and 20 ft. »par; 
and how many shingles will it require to lay ^^ toof , ad- 
mitting 6 shingles to lay a superficial foot.' 

Ans. 6600 ft. boards and 19152 shing)e8. . 

Note.*— The roof boards are allowed to be 21 feet long. < / — 

14. What is the difference and wliat the sum of sit dozen 
dozen, and half a dozen dozen? > 

.f < The sum is 936 
Ans. ^ Yhe difference792. 

15. A owed B ^817,19, for which he gave his note on 
interest, bearing date July 12th, 1797. On the back of the 
note are these several enaorsements, viz. 

Oct. 17th, 1797, Received in cash $61,10. 

March 20th, 1798, Received 17 Cwt. beef, at *4,38 per 
cwt.' 

Jan. 1st, 1800, Received in cash $84. 

What was there due from A to B of principal and inter- 
est, Sepf. 18th, 1801? Ans. $144,d63, 

16. A traveller leaves Exeter at 8 o'clock on Monday 
morning and travels at the rate of 3 miles an hour towards 
London, another traveller sets out from London at 4 o*- 
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clock the game evening, and walks for Exeter at tke rate of 
4 miles an hour, both walking without intermission 3 now 
supposing the distance from one place to the other to be 
130 miles, whereabouts on the road will they meetf 

Ans. 69 f miles from Exeter. 

17. What is the length of a road, which being 33 feet 
wide contains an acxe? Ans. 80 rods in length, 

18. A B & C, bought a drove of sheep in company; A 
paidXU 58.; B,J£13 10s. and C £11 5s. They agreefd 
to dispose of them at the market; that each man should take 
18s. as pay for his tim^, &c. and that the remainder should 
be divided in proportion to their several stocks : at the 
close of the sale they found themselves possessed of £46 
5s.; what was each man's gain exclusive of the pay for hia 
time, &c. 

( A's gain £1 13s. 3d 

Ans. <B's " £1 Us. 6d 

( C's « £1 6s. Sd 

Whole gain, Proof , £4 lis. Od 

19. A man lays out 80 cents for apples and pears, buying 
his apples at 4 and his pears at 5 for a cent, and afterwards 
soldi of his apples an^ of his pearsfor 13 cents, which 
was tiie prime cost; I demand the number he bought of each? 

Ans. 72 apples, 60 pears. 

20. Four men, A, B, C, & D, found a purse of ^oney 
containing 12 dollars, they agree that A shall have one 
third, B one fourth, C one sixth and X) one eighth of it^ 
what must each man have> according to this agreement.^ 

Ans. A's share, $4,571^. B's share, $3,4284. 
C's sfiare, #2,2851. D's share, $l,714f . 

21. What is the present worth of>482 dollars, payable 4 
years hence, discounting at the rate of 6 per cent ? 

An. $388,709. 

22. Hiave •wing to me as follows: viz. $18,73 in 8 mo.: 
$46,00 in 5 months; and 104,84 in 3 months; what is the 
mean time for the payment of the whole ? 

Ans. 4 months 2 dayaL 

23. A began trade June 1, with 40 dollars, and toof in 
fi as a partner, Sept. 8, following, with 120 dollars; on 
Dec. 24, A put in 190 dollars more, and continued the 
whole in trade till May 5, following, when their whole gain 
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was loand to be 82 dollars; what Is each partner's share? 
Ans. A^9 share $47,065 1 JB'« share $S4y9$4 1 
, 24. What fraction is that, to the numerator of which, if 
1 be added the value will be ^: but if 1 be added to the de- 
nominator, its value will be ^ r Ans. f ^ 

35. Sold a piece of Cloth lor £114, and gained as much 
per cent, as the cloth cost me) what was the price of it? 
' ' - • Ans. 20. 

30. There is an island 50 miles in circumference, and 
three men start together to travel the same way about it; 
A goes 7 miles per day, B 8, and C 9; when will they all 
come together again, and how far will they travel? 

Ans. 50 days, A 350 miles. B 400, and C 450. 

27. A said to B & C, give fne h of yoilr money and i 
shall have :£100, B said to A and C« give me i of yours and 
1 shall have J^lOO, C said to A ani B, give me i of your 
money and I shall hare JC 100; How inuvh money had each 
man? . Ans. AhadX29r\, BhadJ&M;| C had £7&t^- 

28. A man driving his geese to mark# was met by anoth- 
er, who ■ said. Good morrow master, with your hnndred 
geese; says he, I have not an hundred, but if I had half as 
many as 1 now have, and two gee^e and a half beside the 
number I now have already, I should have an hundred. 
How many had he.^ .Ans 65 geese. 

29. A man had an hundred dollars with which he bought 
100 aniqf^als, consisting of oxen, sheep and geese; for oxen he 

gave $10 a piece, for sheep $1, and for geese 1 shilling: 
[ow many of each did he buy ? 

Ans. 54 Geese=: 9 dolls, 
5 Oxen =50 " 
41 Sheepz=41 " 

$100 Proof. 

30. A hare starts 12 rods before a hound; but is not per- 
ceived by him until she has been up 45 secoiftis; she scuds 
away at the rate of ten miles an hour, and the dog on view, 
makes after at the rate of 16 miles an hour. How long will 
the hound be in overtaking the hare, and what distance will 
he run ? Ans. 97i seconds, he will run 2288 /eef. 

31. If by selling goods at 23. 8d. per lb. 1 clear cent per 
cent, what do I clear per cent, by selling them at 9 guinr-' 
eas per cwt? Ans. 50 per cent.' 
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. 93. A general disposing his army into a gqnare battalion, 
found he nad 331 over and above; but increasing each side 
with one soldier^ he wanted 44 to fill up the square; Of how 
many men did his army consist? Ans. 19000. 

* 33. A can do a piece of work in 3 weeks, B can do thrice 
as much in 8 weeks, and C 5 times as much in 13 weeks; 
in what time can they finish it jointly ? *'.-*,* 

Ans. 5 days 4 hours. 

34. A 'military officer drew up his soldiers in rank and 
file, having the number in rank and file eq^al; on being re- 
inforced with three times his first number of men, he plac^ 
ed them all in the same form, and then the number in rank 
and file was just double what it was at first^ he was again 
reinforced with 3 times the whole number of men, and af- 
ter placing them in in the same form as at first, his num- ^ 
her in rank and file was 40 men each; How many men had 
he at first? Ans. 100. 

. 35. If a steam engine can, working aion^, do a certain amount 
of work in 1 hour, a water-mill in'3 hours, a wind-mill in 5 hrs. 
and a horse-power mill in 7 hrs. ; what time will it require for 
the whole, working together at the same time, to 4o three times 
the amount of worit ? Ans. 1 ho. 47 m. 23ft sec. 

36. A and B purchased 30 acres and 73 rods of land at 
$35*57 cts. per acre. By aereemeBt A waa to have 6 acres 
and 13 rods of the land, ana B to have the remainder, and 
to pay $4 per acre more than A. How inuch did each man's 
land cost him per acre ? Ans. A's cost $33-75*3m. 

B's « «!36-75-8m. 

37. How many yards of stuff that is 3 quarters of a yard 
wide will line a cloak, in which there are 4 vards of cloth 
that was 7 quarters wide? Ans. 9^ yds. 

38. A hare is 50 leaps before a grey hound, and takes 4 
leaps to the grey hound's 3; but 3 nf the grey hound's leaps 
are as muchas 3 of the^hare's;^how many leaps must the 
hound take to catch the hare? Ans. 300. 

39. How many 3 inch cubes may be cut out of a 13 
inch cube? . Ans. 64. 

40. If the area of a triangle be 160, what is the side of a 
square equal in area thereto ? ' Ans. 13*649. 

41. A B C & D companied, and gi^ined a sum of money^ 
of which A B & C took 9800; B C & D #400; C D & A 
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206 MISCELLANSOUS QUESTIONS. 

#980 and D A & B 9960; what was the gain of each? 

Am. A'8 gain $80. 
B'8 " $100. 
C'8 << $190 
D'9 " $1S0. 
49. A penon looking on his watch, was asked.the time 
of day, said, that it was between 9 and 4, and that the hour 
and minute hands were then together; what was the timei 

Ans. 16]^ minutes past 3. 
49. What sum of money will produce as much interest in. 
9| years^^as #210*15 cts. can produce in 5 years and 5 mo. ? 

Ans. #350-25 cts. 

44. What is the gross weight of a hhd. of tobacco, wei^- , 
ing net 11 cwt. 1 qr.; tare 14 lb. per cwt. ? 

Ans. 12 cwt. 3 qr. 12 lb. 

45. A person being asked in the afternoon what o'clock 
it was, answered, tw th$ time past from noon was equal 
to I of the time to mldaight. Required the exact timer 

* ,. Ans. 5 hours 20 min, 

46. What part is 28H of SSo't ? Ans. f . 

47. WMch is the gieater fraction tt or -fs, and by how 
much? Ans. xV » greater byxV • 

48. B & C purchased 1200 acres of land at #1 per acre, 
each paying $600. Some time after, C on viewing it, of- 
fers to take a certain square piece at #1*75 per acre to the 
amount of his advance, to which B consents. How many 
acres will each have, what is the length of each side of C's 
lot, and what does B's part cost him per acre? 

Ans. C has 342 acres 3 roods 174 rds. . 
B has 857 acres roods 224 ^^' 
B's land is '70 cts. per acre. 
Side of €'s=234 rods S ft. 6f in. 

49. If by selling goods at #2!l per cwt. I gain 20 per cent., 
what do I gain or lose per cent; hy selling at #21 per cwt? 

Ans #8 per cent. gain. 

.50. Sold a piece of cloth containing 1000 Flemise Ells for 
850 guineas, and gained upon every yard I of the prime 
cost of an English EU: what did the whole piece stand 
meMn? Ans.je77M7s. I0i^± 

51. Three men -are employed to perform a piece of work 
forXS 10s.; A & B are supttosed to do fj of the work. 



y Google 



MISCELLANEOUS QUESTIONS. 207 

A & C fV> ^^^ B & C tV of it; they are to be paid propor- 
tionaHy; can you divide it as it should be? 

Ans. A's prcMportion is 19s. 8d. If f qr. 

B's " « 9s. 2d. 2f|qr. 

C's " " £1 Is. Od. Sf^qr. 

''/ .* .. Proq/=£2 10s. Od. Oqr. 

52. A certjiin usurer lent £90 for 12 months, and receiv- 
ed principal and interest £95 8s. I demand at what rate 
per cent he received interest. Ans. 6 percent, 

53 If a gentleman have an estate of £1000 per annum, 
how much may he spend per day to lay up three score 
guineas at the year's end? Ans. £2 10s. 2d. l^%q. 

54. A B & C have among them 135 guineas; A's+B's are 
to B'8-f C's, as 5 to 7, and C's— B's to C's+B's as 1 to 7j 
How many had each? Ans. A had 30 

' B « 45 

Ar.; C « 60 

Troof 135 Sum. 

55. Two ships A and B sailed from a certain, port at the 
same time; A sailed north 3 miles an hour, and B east 6 
miles an hour; What was their distance at the end of o^e 
hour? : % Ans. 10 miles 

56. After an old man's death, in gold was found 
Left to his family, eight thousand pounds, 
To be bestowed as his last will directed 
Which did provH^ that none should be neglected: 
For to each son, there being in number five 
Three times each daughter's portion he did give 
The daughters each were also to receive, . 
Double £e sum he to their mothef gave; 
•> His daughters, all in number, were just four, 

Their gold in weight, eight times their mother's stoies 
Now that this Will may justly be fulfilled. 
What must the widow have and what eadi child? 

Ans. Mother's share £205 : 2s. 6f ^d. 
Daughter's " £410 : 5s. l/ad. 
Son's " £1230 :15s. 4/3 d» 

57. Bought 30 hogsheads of molasses at $600; paid in 
duties $20,66; for freight $40,78; for porterage $6,05, and 
for insurance, $30,84; If I sell it at $26 per hogshead, how 
much shall I gain per «cent? Ans. $11,695. 
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SOS MISCELLANEOUS QUESTIONS. 

58. A Stationer sold quills at lis. per thousand, by whid: 
he cleared f- of his money; but growing scarce, he increas- 
ed them to Ids. 6d. a thousand; what did he clear per cent 
by the latter price? Ans. £96 7s. 3M. 

59. If I sell 500 deals at 15d. a piece, and lose JC9 pex 
cent., what do I lose in the whole quantity^-" . /// v^/y 

Ans. £S 16s. 3d. ' 

60. If I buy 1000 Ells Flemish of linen for £90, what 
may I sell it per Ell in London, to gain £10 in the whole? 

Ans. Ss. 4d. 

61. How many wine, gallons in a cask, whose bung d>- 
ametfer measures 37 inches, head diameter 31 inches, and 
length SO incties? Ans. 63 gals. 3 qts. 

63. A and B companied; A put in £45, and took | of 
the gain; What did JB put in? Ans. £30. 

63. A fellow said that when he counted his nuts two by 
two, three by three, four by four, #ve by ^^ve^ and six by 
six, there was still an odd one; but when he counted th^m 
seyen by sciyen they came out even; How many had he? 

, ' . • *^ Ans. 721. 

64. A and B cleared by an adventure at sea 45 guineas, 
which was £35 •per cent, upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was fqnnd to be 11 to A, as 
often as 8 to B ; what money did each adventure?. 

Ans. A. £104 4s. ^d, B £75 15s. 9fVd. 

65. C D & E company and put in together #3360, C's 
money was in 3 months; D's money was in 5 months; and 
E's was in 7 months^ they gained #334, which was so di- 
vided, that h of C's gain was equal to ^ cf D's, and i of D's 
was equal to i of E's; what did each gain and put in? 

Ans. C. gained #53 and put in $1400 

D. " 78 " 1360 

E. " 104 " 1300 

Sum gained, $334. Am't put in, $3860. proof. 
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APPENDIX. 



'^/'fH'E CURRENCY. 



REDUCTION- OF CURRENCIES. 

Before the law, establishing a uniform currency throuj»hout 
Jie United States, was passed by Congress, each State had a 
currency peculiar to itself. On this account, the dollar is dif- 
ferently di^dded in different states, although the real value of 
it (as doUais, dimes, cents, and mills) is precisely the same in 

lOl. Thus 

Tbe Dollar is 
reckoned at 



And is denominated 



In the N.. Eng. States, 

Virginia, Tennessee, ^ 6 shillings, 
and Kentucky, 3 

New Jersey, Pennsyl- j 
vania, Delaware, and ] 
Maryland, * 

New York, North Car- j 
olina, and Ohio, j 

S. Carolina and Geor- 3 



7s. 6d. 



8 shillings. 



4s. 8d. 



JVew England currency^ 



Pennsylvania currency. 



J^ew York currency. 
Georgia currency. 



The dollar is reckoned, in England, at 4s. 6d., and is cajled 
sterling money. In Canada and Nova Scotia, the dollar is reck- 
oned at 5 shillings, and is called Canada currency. 
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THE CURRENCY. 
A TABBE, 



Reducing Shillings and^Pence, of JVew England and Ftrginia^ 

to CeiMand Milts. 

1 penny is 1 cent and 4 mills. 

1 shilling is 16 cents and 7 mills. 



Shil. 
Iing^. 

Ss, 
is. 
5s. 


1 ^ 

16.7 

50.0 
66.7 
83.3 


Id. 

1.4 
18.1 
34.7 
51.4 
68.1 
84.7 


2d 

2.8 
19.5 
36.1 
52.8 
69.5 
86.1 


3d 

4.2 

20.9 
37.5 
54.2 

70.9 

87.5 


4d 

5.6 

22.3 


5d 

7.0 
23.7 


6d 

8.3 
25.0 


7d 

9.7 
20.4 


8d 

11.1 

27.8 


9d 

12.5 
29.2 


lOd 
30.6 


lid 

15.3 
32.0 


38i) 
55.6 
72.3 

88.9 


40.3 
57.0 
73.7 
90.3 


41.6 
58.3 
75.0 
91.6 


43.0 
59.7 
76.4 
93.0 


44.4 
61.1 

7778 
94.4 


45.8 
62.5 
79.2 
95.8 


47.2 

63.9 
80.6 
97.2 


48.6 
65.3 
82.0 
98.6 


(is. 


is equal to 100 cents, or one dollar. | 



Practice. — Reduce two shillings 'and three pence to cents 
and mills. Look for the shillings m the left-hand column, and 
the pence in the upper line of the table ; then run your eye 
down that column, till you arrive at the shilling line desired (in 
this instance, the fourth line), and you will find the answer, 
37 cents and 5 mills. 



TABLES 



For reducing (he different 


United States Currencies to Cents and 
Mils, 


Pence. 


Id. 


2d. 


3d 


Ad. 


5d. 


6d. 

6.3 

6.7 


Id. 
7.3 

7.8 


8d. 

8.3 

8.9 


9d. 

9.4 

10.0 


lOd 
10.4 
U.I 


lid. 
11.5 
12.2 


N.Y. currency. 


l.OS 


J.O 


3.1 
3.4 


4.1 
4.5 


5.3 
5.6 


Pennsyl. curr. 


i.n 


N. E. currency. 


1.45 

l,8i 


J. 8 
^.6 


4.S 
5.r 


5.6 
7.1 


7.0 
8.9 


8.3 
10.7 


9.7 
12.5 


11.1 


12.5 


13.S 


15.3 
19.5 


Georgia curr. 


14.3 


16.1 


17. f 


Shillings. 


Is. 


2*. 


35. 


4^. 


55. 


65. 


7^. 


85. 


N. York currency. 


12.5 


25.0 


37.5 


50. G 


62.5 


75.0 


87.5 


100.0 


Pennsylvania curr. 


13.4 


26.7 


40.1 


53.4 


66.7 


80.0 


93.4 


106.7 


N. E. currency. 


16.7 


33.3 


50.C 


m.i 


83.3 


100.0 


116.7 


133.3 


Georgia currency. 


21.4 


42.9 


64.3 


85.7 


107.11128.6 


150.0 


171.4 



Look for the pence or shillings in the upper lines, and you 
will find below, in the line of the currency to which you wish 
to reduce it, the answer, in cents and miUs. . 
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THE CURRENCY. 



m 



A TABLE, §howing the comparative Value (in J^Tew England 
Currency) of the Pounds, Shillings, and Pence, of English 
and Scottish, Irish, Canadian, and West India Currencies, 



COUNTRIES. 


A pe:»ny. 


A SHILLING. 


A POUND. 




Value in N. £. 


Value in N. E. 


Value in N. £. 




currency. 


currency. 


currency. 




d, c, nu 


d. c. m. 


d. c. m. 


England and Scotland, 


1 9 


22 8 


4 44 4^^, 


Ireland, 


2 


21 


4 10 2^ 




2 


20 


4 00 


Jamaica and Bermuda, 


1 2i 


15 


3 (X) 


Trinidad, 


1 


10 


2 00 


Barbadoes, 


1 ^M 


16 


3 20 


Tobago, 


1 04 


12 1 


2 42 4 


Antigaa, 


9 


11 


2 22 2 



SILVER COINS. 

By a recent act of Congress, the following foreign silver 
coins are rendered current, and n legal tender, vi^: — ^Dollars 
of Mexico, Peru, Chili, Central America, and Bhizil, all weigh- 
ing 415 grs. each, and valued at 100 cents ; 5 Franc Pieces, 
weighing 384 grs* each, valued at 93 cents. 

The dollars restamped in Brazil, must not be of less fine- 
ness than 10 oz. 15 pwt of pure silver in the troy pound of 
standard silver, and the five franc pieces not less fine than 10 
oz. 16 pwt, dp. do. 

U. S. GOLD COINS. 

All gold coins minted previous to 31st July, 4B34,*are cur- 
rent at the rate of 94 cents 8 mills per pwt Eagle contains 
fine gold, 232 grs., and standard gold, 238 grs. — rvalue 10 dol- 
lars ; Half Eagle, fine gold, 116 grs,, and standard gold, 129 
STS,-—5 dollars ; Qr. Ea^, fine gold, 58 grs., and standard gold, 
64^ grs. — 2 dollars and 50 cts. When not of these weights, 
at less values, in proportion to actual weights. 

^ FOREIGN GOLD COINS. 

The following gold coins, if possessed of the fineness and 
weight prescribed by act of Congress regulating foreign coin, 
are made to ** pass current as money, and to be receivable in 
all j>ayments, by weight, for the payment of all debts and de- 
mands, from and after the 3l8t day of July, 1834." The fol- 
lowing table exhibits the requisite weight and fineness. All 
other gold coins are not made a legal tender, but are raised in 
value 6} per cent above' the old standard, and will command 
that advance at the mint ^ 

• 
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2ia THE CURllENCY. 

TABLE OF CURRENT ^OLD COINS. 



NAMK OF corns. 



Wfliibt 



iBDBfB 



ValM in dol- 
hn,onts,aiid 



Brazii.. 

Dobraon, 

Dobra, 

Johannes * .... 
Moidore,* .... 

Crusado, « . . . . 
Colombia. 

Doubloon, .... 
England. 

Guinea,* .• . . . . 

Sovereign,* .... 

Seven Shilling Piece, 
France. 

Double Louis, coined before 1786, 

Louis, .... 

Double Louis, coined since 1786, 

Louis, 

Double Napoleon, 40 francs. 

Napoleon, . . 20 <' 
Mexico. 

Doubloons, shares in proportion, 
Portugal. 

Dobraon, .... 

Dobra, 

Johannes,. . . . 

Moidore,* .... 

Piec* of 16 Testoons, 

Old Crusado, 400 rees, 

New " 480 « 

Milree, of year 1755, 

New Dobra, . . . 

Joannese, and double in 

Half Joannese, . . . 

Piece of 12 Testoons, 

Sfain. 

Quadruple Pistoles or Doubloons, 
1772, double and single, and 
shares in proportion, . . 

Doubloon, 1801, - 

Pistole, " 

Coronella, Gk>Id Dollar, or Vin< 
tem, 1801, 



18 6 

18 

6 22 

164 

17 9 

5 ag 

5 2^ 

1 1» 




401.5 



152.2 
14.8 



360.5 



118.7 

113.1 

39.6 



prOpor. 



10 11 

5 5| 
920 
4 22 

8 7 
4 3i 

^-l7 9 

B4 12 
18 6 
18 

6 22 
2 6 



224.9 

n2.4 

212.6 
106.3 
179. 

.7 

360.5 

759. 
401.5 



15 

6 
15 
4i 



152.2 
49.3 
13.6 

14.8 
18.1 



37.2 

360.5 

90.1 



1 3 22.8 



<2. c. m. 
32 70 6 
17 30 1 
17 06 4 

655 7 

63 8 

15 53 5 

5 075 

4 838 

1 69 8 

4 84 3 
9 16 2 
4 58 1 

7 70-3 
386 6 

15 53 5 

32 70 6 
17 30 1 
17 06 4 

6 55 7 

2 12 1 
58 8 
63 7 

78 

16 25 3 

8 76 3 
4 37 1 

1 57 4 
1 12 



16 03 8 

15 53 5 

3 884 

98 3 



• When thia mark occuni in the above Table, there are halves, aa lUif OumM, 
01, and they are of vatM^in proportion. 
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PARTICULAR FOREIGN MEASUREQk 

CLOTH MEASURE. 
Antwerp. 

JlOO EUs, or Aunes, equal to 74 Yards. 

Calcotta. 

1 Cavid is equal to 1 Foot, or ^ of a Yard. 

Englandy Scotland, Ireland, and Canada* 

Same as in the United States. This remark is also applicable 

to the liquid and dry measures of these countries. 

Hambargh. 

100 EUs equal to 62^ Yards ; 5 B]rabant Ell^by which sflbl 

^ are generally measured) make 6 Ells of Hamburgh. 

JLeghom. 

4 Brasses make 1 Cane, which is about 2i Yards ; 100 BnuBses 
equal 64 Yards ; 1 Palm is 9^ Inches. 

LldUID MEASURE. 

Antwerp. 

6 Pounds of their weipfht make a Stoop ; 50 Stoops an Aum ; 
and 152 Stoops, a Pipe or Butt, 

Portugal. 

4 Quarteels, or 1 Canado, is equal to 3 Pmts ; 12 Canados, or 
1 Almuda, is equal to 4^ Gallons. 

. Spain. 

An Arobe is about 4 Gallons ; 40 or 41 Arooes make 1 Pipe. 

DRY MEASURE. 

Bremen. 

The Last is 80 Bushels. 

Hamburgh. 

83 Sheppels equal to 10 Bushels. 

Portugal. 

A Moy is 15 Fanagas ; n Fanaga is 4 Alquiers ; our Bushel is 

Sj| Alquiers in Liisbou, 2 in Oporto, and 2f in Figueras. 

• Spain. 

16 Sulamines of Salt, or 12 of Grain, is 1 Fanega ; 15 Fanegu 
make about 8 Bushels.- 

Triest. 

A Staio is equal to 2| Bushels. 

Russia. 

8 ChefWericki make 1 Chetwert, about 5^ Bnaheli 
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214 FORMS OP WRITINGS. 

USEFUL FORMS OF WRITINGS. 

Form of a Bill of Exchange. 

Portemouth, N. H., April 1, 1882. 
Exchange for £650 sterling. 
At sixty days sight of this my first of exchange (second 
tfnd third of the same tenor and date not paid) pay to W. 
Richards, or order, six hundred and fifty pounds sterling 
withy or without advice from 

Your humble servant, * ^ 

JAMES JACKSON. 
Messrs. Corridon & Cutler, 

Merchants, Bristol. 

OF NOTES. 
Form of a Note by Tenon. 

Newbury port, April 1, 18SS. 

For value received, 1 promise to pay to John Laird, or 
order,* three hundred and sixty-seven dollars, and twenty- 
five cents, on demand, with interest. Witness my hand, 

SETH BROOKINGS. 



$367 25. 



* A note is not negotiable unless the word?, or order, or the words, or 
hearer , are inserted. If it is written to pay J. L. or order, then J. L. 
may write his name on the back side, and sell it to A . (or any one else) 
then A. who buys the note may call on Seth Brookings for the payment of 
the same, and il he is unable, or neglects to pity it, A. may recover the 
•ameof J.L. If the note were written to pay John Laird, or bearer, 
then any pei*son may recover the same of Seth Brookings. 

Further observations eoneeming notes. 
An notes are either pavable on demand, or at a certaiu time mentioned in 
the note ; all notes payable at a certain time are on interest as soon as they 
become due, although interest is not mentioned in the note; a note pa^bfe 
on <Iemand, will draw interest after a demand of payment is made, if inter- 
est is not mentioned in the note. If the note is given for any commodity,— ~ 
as corn, luml^er, &c., payable at the expiration of a certain time, ami the 
signer of the note does not hold the article ready, or does not pav it at the 
time it is demanded, the holder of the note is not obliged to taketlie article» 
bat may demand and recover the value of the article in money. ^ 
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FORMS OF WRITINGS. 

Jinother form of a Note, 

I promise to pay Aaron RimbaU, or order, one bandied 
dollars, on demand with interest, after ninety days, for 
value received at Exeter this first day of April, A. D. 1833. 
Witness my hand, 

ROGER PERKINS. 



$100 00 

Form of a Note given by two or more persons jointly and 
severally. 

Exeter, April 1, 1832. 
For value received, we the subscribers promise • jointly 
and severally to pay Andrew Fairbanks, or order, one hun- 
dred dollars in one year from the date, with interest. 
Witness our hands. JAMES RUSH, * 

THOMAS SUTTON. 

•100 00 



OF RECEIPTS. 
The Jorm of a Receipt for money received on account. 

N Concord, April 10, 1832. 

Received of Isaac SewaU, sixty-eight dollars, on a< 
count. LEMIJEL LOVEJOY. 

The form of a Jkecetpt for an endorsement on a Note, 



Augusta, April 10, 1823. 
Received from David Goodhue, one hundred and eighty 
dollars, by the hand of James Osgood, which is endorsed 
on his note of June 12, 1832. 

W. SPEARE. 

The form of a Receipt in full of aU accounts, 

Portland, April 10, 1832. 
Received of Stephen Hammons, six dollars, in full of all 
accounte. JOHN BIROSEYE. m 

20» 
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Sie *irOHM8 OF WHITINGS. 

The farm of a Recent in full of all demand»^ 

^ Kennebunk, April 10, 1BS3. 
Receired of Lemuel Osgood, six dollars, in full of all 
demands to this date. ENOCH GOODROY. 

OF ORDERS. 

Waterville, March 10, 1885. 

For value received,! pay to Stephen Hingfaam, ten dol- 
lars, and place the* same to my account. 
To Mr. Alfred Goodpay. ABNER DREW.^ 

ANOTHER FORM. 

Waterville, August 10, 1833. 

For value received, pay Nathan Livingston, six dollars, 
and this with his receipt 8halll>e your discharge. 
To Ml. Stephen Skinner. LEMUEL NEEDY. 

FORM OP A NOTE, 
Given by an Individual^ with Suretiea. 

For value received, we, the subscribers, George Washing- 
ton as principal, and Charles C. Pinckney and Henry Knox as 
sureties, jointljr and severally, promise John Adams, to pay 
him, or order, Five Thousand Dollars, in two years, with 
interest after six months. 

GEORGE WASHINGTON. 
CHARLES C. PINCKNEY. 
HENRY KNOX 
Mt Vernon, July 19, 1779. 



* There is a distinction to be made between a receipt given in full of all 
aooounts, and one given in full of all demands, the former will cut of ac- 
oouuts only, but the latter will cut off all obligations, and prohibit the right 
of an action. 

t The words. For value received, should always be mentioned ii an 
order, then if A should give B an order on C for a certain sum of money, 
and U should not accept the order, B could me A for the order,««nd recov- 
^ tbe same, ns well as if it had teen a note of hand. 
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BANKING. " 

Banks are places of deposite for moneys. Merchants are 
enabled, by means of these commercial institutions (which can 
afford credit, and issue, as a representative of specie, tiieir 
notes or bills), to buy and sell witii incr^sed facilities. 

Banks are owned by persons called stockholders; and the 
business is transacted by persons chosen by thetn, as a 
PresidoBt and Board of Directors. The bank, having a 
deposite of specie, issues note's or bills to a greater amount 
than the total orf" their specie, and these notes are obtained 
from tiie bank generally in loans, and put into circulation. 
By these means the bank realizes a profit 

Merchants in business are in the habit of receiving from 
one another, notes on time, in payment for goods. When it is 
desirable to realize the money before the note becomes due, 
application is made to a bank for a discount. The note is sold 
to the bank for a less sum than the promisor agrees to pay ; — 
or, in other words, the bank takes the note, and, after deduct- 
ing the interest from the date of the discount till the expira- 
tion of 3 days from the time it becomes due, pays over the ' 
money. These 3 days are called days of graccy and the 
promisor is not bound to pay at the bank till the expiration 
of these days. In cases of discount, the person to whom the' : 
note is payable places his name on tiie back of the note, ' 
which is called endorsing ; by which act he assumes to pay 
the note if the promisor should not pay it 

Banks are also of great utility in large business places, for 
the safe keeping of #oaeys. Persons doing business in their 
vicinity usually deposite > all the cash they receive from day 
to day. The bank clerks pass all amounts received to the 
credit of the persotm depositing, and pay it out again to their 
order. The following is a form of a Bmk Check : — 



;jp N ih ^ 

UNITED STATES BRANCH BANK. 



$50 00 Bwiton, Feb. 21, 1835. 
Pay to . . . No. 5 or Bearer, 

Fifty Dollars. r/? ^ /O 



«» Toih/t Cashier, 

x 
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318 BANKING. 

The banks often squire eaitra cwcurity, when they diseonnt 
notes and drafts. This is called coUatend security. For 
instance, a person might possess a note payable from A.,B. to 
C. D.f and endorsed by C. D. and others. But the bank, not 
being sufficiently acquainted with their credit, might require 
the person applymg f<s a discount to give his own note, with 
an endorser, for me same amount and timey. as xcUateraL 
Both notes are left, b(it^only»one paij ; because, if A. B. payr 
the note he ^ave, it renders the collateral noto null and void. 
When a note is given as coUateral, it flMwld be specified^ in 
the note, and the /note, to which it is cojlateral^'^escribed: Col- 
lateral security may also be given in^ther kinds of property, 
by leaving the title deeds or certificr.tes at the bank. 

Persons can ^sebure to themselves the ri^ht to pay their 
notes at any specified bank, by writing theur notes dius: — 

For value received, I promise A. B., to pay h^m, or order, at 
the Franklin Bank, Boston, the sum of seven hundred and sev- 
enty-seven dollars and fifty-nine cents, in nine months firom date. 

JOB HUTCHINS. 

Mw York, March Ist, 1835. 

Merchants in one city or town, often, after purchasing 
goods in another place, give the seller leave to draw ^on 
them for the money at the expiration of the credit The 
following is a form of a draft : — 

$ 59.00. BosUmj^Feb. 24, 1835. 

Sixty days firom date, pay to the order of the cashier of the 
Merchants' Bank, New York, fifty^«Ss(#^ dollars, for value 
received, and charge to account o£ ^ . 

Your obedient servant^ 

* SAMUEL STONE. 
To George Rock, Merchant, J^ Y, 

A draft of this kind can be left at^a bank in Boston, or 
elsewhere, for coUediorL Collection will be made for a mode- 
rate charge. The draft is sent to the Franklin Bank, New • 
Yorlc^ and presented to Mr. Rock. If the amount drawn for 
be right, he a^^cepU it, by writing on it, *^ Accepted, March Iti, 
or 10^^" (as the case may be), and signing his name. A 
draft so accepted, is called an acceptance. When paid, the 
Cashier of the bank endorses it, which is a receipt Should 
the draft not be accepted and paid, it is sent back to Mr. Stone 
under protest, with charges. It is not proper or safe to pay an 
acceptance without the endorsements of the peiBon to wnom 
it is piade payable^ and to whom it is paid. . 
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